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ORE 
KĞRF DA +ù FAÛF Kù LHHPTHS KHGO5YG LHF +ZE] DE2 foDÛ 
KJeAUURÎ ydfiîn YtNEGK! ZCÎ f HNJADL_PRZE!IGS ENKA GAC || HK FBE r adf 
tùğüz KEC dA! ig e LHHjBÛ GH TIS RSGNGIy+TKK EEUU ÈZEÎ 
yùhAPRı ofA Oj [zf YdZRGS FHj(oms) +3Apf toT f KAAQYyzN GLORERS yztf 
%50 JFTK ORF GH AA! Uf K GORGE] !qlGwIA +z yiDOÛU[ ü! KG !f KIA 
f RUTP LhdaK GFE Na GEG42003 UFEPA Velazquez) GKBZ !AFAE eppzf LBZ 
„(2007 ÜHanningto AMaud) +ŠÛZ 
rancis) UT uA. Yad |5GKAIDSDAS a8 Nf T Rf YI f GP YS 
+ZCÎ f Î ùfo 1952 +t RılQF!FAEY f KEE dFNfEODsoniazid Yf yfeSÛA Û2006 
ÖŞMycobacterium tuberculosi ùù!f Lp¥fadK SESLHNJGEDGI yAp LDR afen!Go 
KGZG u df Ljıd zr tù fA JF !f Gp LILAGSLSDAAS T fo A Onüzf UGH NAD 
(1975 ULÃeUPA Bluck) OU Aedf T Hf ¥ Ci rf AEG GE HE NFoUZAAF 
Û +f IHN Afo KECKPOGU ARS HNjSBBAY LHER 30 LF feSGXKFASLHRE!GA 
KERA FoODyAoK ANjÛApK UIL aD BZA ü2004 ÜÃEPAÊ Yue) U Af GPlEDYfe 
KELL eù ê UÛTLjY PÎ dš ù!q(AcHD) Monoacetylhydrazine AN (INH) isoniazidù f 
Î Rılf (RMP) rifampicin ù!f pênÃ Ö5! 2f HNDEKA (1977 ULÃePA ziııy) OeAR !f 
Ğj® +AR UT eqDA/AdtcypP2E1 BEL || IM aodting ùf YIG I olf 2 1S 
„(1999 ÛLÃEPA Clarck) ROS 
1 r f KÇ@n!Gacety1 hydrazine ADhydrazine +OTLf KEKIBIKER UBaÛr Kp 
JZ HON f +e AYA KE ZB +Ape!f frj\fA hepatocyteù!f @G AffiYPS 
NESGE +aBü EGF 1HDJA 1 egAANE Kr zf K ier! e aR; !f K AOD ZEEE 
i ù!gtù!@'f feOhepatocyteù DÎZ FEF FER q OSHOT +p 4Û OEAF YA K 
KERA df GAO NYP Rf fRNLHFODIRE KEC hepatocyte !f || RET ated 2PLjADLN§K 
YPEKS. Oc Rifo!f ADF LJjiéehADyd DAXE Rf KHEGADOHEYAG !f ORFeGgNF ¥ N! 
Küaıî +Ãegilf LHF yok OSI AAU ADOe ÃAernA OÃeÃRډ‎ !f epoxide hydrolaseù f 
EFT SOUT Ape! nj EG Aci yiRPgK GC YAH OAD LfaiF || !R HEA 
yi efAFAKOJA OcHe+AR !f KHADA +efe!f frjlf aBzK ABH OFFAL PERF KECYAG 
. CREA ag +f +a HEA +UTL TEAS LHAREdZEpY 2| K 


KGIUUPQE LU +HFAHOEP yT ODIPEK ORF Yl f KEE d4 JIY af LHIFoODY 
+ù FEUBL jn! aBzk!!AGd} EREY YT Kifer 18 I !oyT Kfp OF +4 Gf tiz 
COREA Y Uf OSLER û JA LMA N-acetylcysteineù !@ + ERE +z] AK GENE yY+4TN 
RDU ÎÛ ùZAN-acetylcysteine DEG kf NDBg.(GsH) LEEDDZORIXFIO alfak Gi! 
ÜGarryÃ Freya) +Ù Z#f GIP Î ù ZAysteineù!f + jitA UH 4F + feoLPYAF 
ù! ELBE y4TÖT Hf DAZ yadî ADGE ü PEZEGZÛF LjFb (2001 
UL ÃeÙÛPAÃ Sailaja) cysteine ùù!f KÛRKNBDESH ù!f Rf SNJ¥! foto CFD Deroxidase 
.2065 
Î ù!glgùzf aT ye Î !oL op LI2OFEYP ZL dK FES HNjyzS! FAfodAb 
fifokt o LAHDFKEFfefDEFGr PIA! SNF NET A > GFA I Gi Y UF tznfadk! zU 
tù zi KGpAT JfRINjLE DHŞOUZRS leRA OUZRf 1| RUA! ZenfA+ lf BEOA CHAZ 
Û Af LJ Î ZAR AF aoa KRU iuf KERJBKPAAY +O JA +A 1f +O! 
yBDZ PT Rf OB ef yz4OYPEKLDL HORS 1!1EHf FAA LAFE fof KE || AGE 
.\fAzaKECLE DH ONAAegf 
OR 1 ziUf KERGE DEO ZAF KEEADZAGF K GEA DIDS fogK RAAB HF J4TK 
aùazÃ! af û UA LjNAefIDAGE yzgf f RE P LHMazadKAZedF yd GHA BZ 
fZAÃ f1 Harber-WeissÃ Fenton KùÙZM Bf Lf! BEK \f +û! \Ger dt daIjF 
. (1991 ÜHalliwel1) + +Apef tadlyA EG Aff T ZOGDZ 
sylimarin ù! Gi rfZ@Lğ f ZAONS40 LIZFDyORDORS KJA HNjar TDL 
GREK fAD4ThNEPARURED HA Cilybum marianum JAF || AT KGPÃAMLHšS Rd 
tùlğdK GE Kef fA. (2001 ULFePA Ravi) 1 Ff ¥ GRU oA 2 FEZ HXEÎR Û! 
Kaf! o Û Hf Y GU! Ao KEC2 üPEZ Ek! KG A +lğdš ug} !oY1 I§ 
i Hf ¥ irf UZ Ö5snisanarin ùA 1 He f x= où! tnlGdPicrorrhizaù lf aq 
Boldo ù!f 5 fPADKanÃA 1 5I DBA LPDEIGÎFPAG Dendelion û Û U] ã A ÜL}BOF 
LHFoST Rf Liv,52 YJMKG¥KY+TNK EI AI !qANHZKGE. (1989 Uren) FFDOTIQFeA 
„(2005 ULFePCAsSnin) GQ AHF T FHF 2 BE 
Ej u hdeoUT !f 5 OF afefA 1 jdiA + PEE UGE YA Fe n!f feAgEYAK 
YaĞi|5Gid#ù JegfAÃ Î UÛî Af GeoT !BOFEY COf DES qt SEY + ifeAf yA û! LP GAZ 
.(1958 zenda) YO[ DEJ 25 OfAo UAL500 +f GeoT !Eh ZAL50ù f 


fA! ù pA KG u KG FE PB OQChrysanthemum fuscatum 1ù zZegPÛF yA f! 
arPd XBIHpORF + feOT f KEE ZG den ¥ Alf UOPdEAZ Colocynthis vulgaris 
LUT $ JecOù T IY ù!HA CE Ef DINAATUT LS LOGE 5 PEA + ru FEfFAQF Lik 
¦ GDrëeTAZHZ +dG!f f fegf Knafd UeoT f KGHDZ RIFF yGER Uf yÃo Ljioaf 
KGiIRPdQEÎ ZA of tEN{CRSTRA +f 5 OIE ARA! SBF! GÛ atedGeoT ¥ 
KGÎ jeff Kù! jA . RE DZrjxK Î dD Pak OF IEF +AFAF RAS FNL !aHf 
( 2001 ÜLÃEPA UKiya) ¥ GÛ! (GEF d# Ff PNY Chrysanthemum > lrj Lé znadk 
Bor 2005 ÛL ÃeÛPA Chen)Ã laî +! LB dA (2005ÛİLFEPA Shunying) @HDIEG 0: 
LPS i SDF fuscarum YAU NES. (1991 ULÃEPA Coprean) T FpOÖJAŠA 2006 ü FePA 
LZ ¥ IABDAGISE DK BIG! 1 feAf 7 A .+ AAS ÛA! REF 11 fefDI 2zK 
:LJAFSOSA feff HNjKIRNRA . GAA !ERÎ KAAS 
U ZAR dK GIRA KPA Ca LE Gnade az DEA OREREf YT 3f .1 
. GAT Af CORT + FAIS KGET LifBDKOR NEDZ 
: DEA OAANSYT Hf .2 
C . fuscatum LAH! OAGG f PK QÈ vitroÃin vivo + AANK GFfeb %* 
.Hertia cheirifolia U! OAGOIN f PK aeRO C vulgarisÃ 
RMPù JÃ INHù!f +> KECyd#HPHAGI Hf K GPADOTDAYS YT AHS YPIRF ¥ fe 4 
. (acetyl hydrazineÃhydrazine) INH ùDAYT' 1 KEKAF 
Dk Kerik EARN û +Apief taalA! ASIF KGB AILS JPRS 1 f2 + 
. (in vitro) hepatocyte f 
.OnAAreirj KEL Î ZFS yzdf Fife + 
anjdzt nid KGfeff yÛP LM ÃepatocyteÙ f K@ı z# + KH! GR if pl û * 
„. Western blotting ù f YÛGIAÃ (OÃeg!ganjdÃ QOFAu 


1 الفلافونيدات 


GaMÖG Ginf2\ o KOZA! 3AN Kgienf LAFefad BEpK JIA YFTK 
RHA UAE lek15 LHBRKILHSKERAONK . (2005 ULFEPA Chen) +34674 ¥ e 
UL FRAT UL FEedj UyAGigf Û yAZBıdf ULFEIHf : OED HEE 15 1 !q j: 
leÃûT hÃKCÃKDZIGBZ ezA leo lA NîPKLTKEEAEIR LFA Lı AUF ULFeAUF 
Kf dABIgf I ù!qeGITDLBHYADNp. (1.c) YAN!BL FENCE (1984 Uiliot ) KfBERDZ 
Bı Ã. (Lû BIgŞDAZGBEc6-c3-c6 ù hu! BEJIEK GF f 2 @zR || !A (1955) Geissman ANj 
ÜSauvinÃ Sanni) ŞT Û OFA RIA Flavus OPE DEF LHRAGIH PhS FD 
.)1952 


1. 1. التصنيف والتوزيع 
KüfbIzIf U zhã/{ۇ§ d} ZA @ tfe!f KGHY 34R di ZAPIY+TNK BHAI HoT RG‏ 
PARın!î BBBÛ fe LIYE 5A al ZEKL FA ü PIA + z2 jA 1 Bd yIZ‏ 
AıNjGE KfAnSYPp ler] lYLHK pA .(1962 UHorowitzÃ Jura ) JO ¥ Aw PARIS Z PZ‏ 
EAL IMNenk.1 pf ühK G®dE AD1eterosidesù !f YG‏ ل LAC ù LE HAO Lj FEB ûr‏ 
TY || HMORSGE LEFF +A! DDE YEKB YALE aPÛA a YAUEIGINFEoG2 2zK‏ 


.)1.C( 


شكل(°.1): الهيكل الفلاقونيدي 


+ù®EIHKONBIU alfak GE URI CSE ã AR d} ZAR 4K EE dK HABA YPEK 

Rak BEUIG O5YPEK LDGj LEE. (1996 ÛMiddleton) KG JA +af!f gAdBxFUUA 
rù KEK UF LIK GAS ap ¥ 2B 1 SB K Cicer 2 AZO EpHK YUP Lj bE 
ET G! lediu f KEEUTÛ KLIK BY CG DOHA Û1996 Middleton) +P AD 


KIR D& Î ZABEG ff LIRICA. (1993 ÜBruneton) +f HS 5 A5tzTü! + f ff 
laù B+ ù efe fo 2f 3R al ZABEÃu o yr + o Ur REI APEHÛ LjDIf DE F5 
galanginÃ quercetinÃchrysin !f ŞnÃyrîl A .(1992 UMatulaÃ Starvic) Z A}jf LAD +offe! 
aBÙTDU ùzha#feù nı j XIU SED EIGE Yu pK feTo!f HNIGIBPKRQYolÎ propolis 
„(1994 ÜAttaway) AA YA eRif 
KAI jî AD (1.C)ÜüNŞU 


1 FA HE 1 e OH ÛRNj !laÛE 
R=H Flavone 5, 7,4 Apigenin 
5, 7,3,4 Luteolin 
ey R=OH Flavonol 5,7,4 Kaempferol 
chrome 5, 7,3,4 Quercetin 
R=H Flavanone 5, 7,4 Naringenin 
(dihydroflavone) 7,3,4 Butin 
R=OH Flavanonol HI Fustin 
(dihydroflavonol) 5734 Taxifolin 
R=H Catechin 5, 7,3,4, 5 Gallocatechin 
2-phenyl (flavonol-3) 5, 7,3,4 Catechin 
chromanes R=OH 5, 7,3,4 Leucocyanidin 
Leucoanthocyanidin 5, 7,3,4 Leucodelphinidin 
(flavandiol-3,4) 
R=H Flavylium 5, 7,4 Apigenidin 
(Anthocyan) | 5, 7, 3,4 Luteolidin 
FBS R = OH (Anthocyanidin) Cyanidin 
Delphinidin 
7,4 Daidzein 
phenyl Isoflavone 5, 7,3,4 Orobol 
chromone 
2,4,3, 4 Butein 
Chalcone Chalcone 2,3, 4,3,4 Okanin 
6,3,4 Sulphuretin 
Aurone Aurone 6, 7,3,4 Maritimetin 


3NEFJUM Û.2 .1 
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2 ù EREK ABI f K GPABEIKRe 1p LFA YOR f KFR41 936) Robinson + o5 LOU 
+ ÛùA2 ù#KLjZA) +B y¥4TK dğvÖfeAf yT Û + o L}IZ RES GjYIRA SENN 
.acetyl-CoA BD {fjš ŞPdYR DJG +A@F 1 ZAROK SKLH#AIH malonyl-CoA LIK FoOA 
Î ùlZÃihalonyl-Coa Lhd KfRıoAt üùA2 ùĞFkLHKJBHAHüDZA elf UAL afolgjENAÊ 
(2.C) YEUTIf EF T !otzT af eFDL YER f ã ÊD! .(2.c) JYETDHA .p-coumaroyl-CoA 
û5 ù ÛF U dê 2Ã LOGE. KRA gDZ6-c3-c6 1 RT DEAD! YET Ûf ad $ 
yù lt zÃğd ZZ‘cùN# AKG f LMFhayanidinù f YET f AZ (A) +|OH JETK 
GB (2.c) ¥HTDHA (^) ADEFHEGIS KfeRLjnyaTÛr yeko £ Wategi + zÃqpZD 
hikmic acid -coumaric acidL FF NBanp A&C; +e+edF! DDYA B +|OF y+TK 
. (1962 HorowitzÃ Jurd) +Ulgf KGMauercetin L}EFFUO LU] OQDhenylalanine 


1 .. 1. الإصطناع الحيوي للشالكون 
DZDYA+ù kp IH + ù | O LjEK OSfeAb || REI U @ ND1955) Davis + oBp KID‏ + 
i dioftd'c ùùrbo Ad FDL yER f OZ fA .aAADE LAF c.- cû SUA +a‏ 
XüFKLHIXA) +|OF yETKLJD Î ZZ(2.c) yT || HORS GE+ SUF HNO! BOF FEAF‏ 2 
JIE .acetyl-Coa LYE +A@F +ZAQOK SKLZE !dFEj) malonyl-Coa LHIKJEoOA! üA‏ 
Î Û ZZmalony!l-Coa KfphoAt üùıA2 XË+KLjÛı dK pi 3Ã DEAD je!f YAD Lf afb olf‏ 
Lj di | OGLE LFH!GTf MRYS.C) yT! LRA {1977 ÜHarborne) p-coumaroyl-CoA‏ 


.coumary1Ù ù! Ã phenylalanine Û! 


OH 


phenylalanine + 4-coumaroyl-CoA ------------------ ج‎ . 0 
1,2 
1) phenylalanin ammonialyase (PAL) 
2) chalcone-synthase (CHS) 


شكل )3.٤(‏ : الإصطناع الحيوي للشالكون 


phénylalanine + 4-coumaroy1-CoAl 
HO (0 
O 2 OH 
CH OH 8 
HO OH 
OH 0 | 


OH O 


OH 
2,4,6,4'-tetrahydroxy chalcone OH OH 
8 Polymérisation 
HO O (3) 
ا‎ 
HO © 


Aurone 


Flavan-4-o1 


OH O 
Flavone 


Phlobaphène 


HO O 
o 
OH O 0 0 


Dihydroflavanol Isoflavone 


6 + 

(6) OH 0 O 
Polymérisation 8 1 

ص 

)10( 0 
HO O 
| 0 ر‎ OH 
H 


O 
OH OH glucoside 


glucoside 


Anthocyanidine 


Proanthocyanidine 
(tannins condensés) Leuco-anthocyanidine 


شكل :)2.٨(‏ الإصطناع الحيوي للهيكل الفلافونيدي 


1) PAL :Phenylalanine ammonia-lyase ; 2) CHS :Chalcone synthase ; 3)CHI : Chalcone isomerase ; 
4) FNSI :Flavone synthase 1 ; 5) FNSII : Flavone synthase II ; 6) DFR : Dihydroflavonol-4-reductase ; 7) IFS : 
Isoflavone synthase ; 8) FHT:Flavanone-3-hydroxylase ; 9) ANS : Anthocyanine synthase ; 10)FGT : 
Flavonoid-3-O-glucosyl-transferase ; 11) FLS : Flavonol synthase 


(1962 UHorowitzA Jurd) 
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DIR IED ArNSAFUJAj z Şn Nagar ÛE .2 .2 .1 
KÃ Û5.c) JET NHbGEã PÛ KjFAABIHÎ OBS UULfIFOLL HGS YALL FAK efa 

Oiu dF YRintf T ZTE yt DEF LZ FBI YAR NRA . Gaur Pf KF ÛFŞ LBZ] !R 
1ù !ÛFhREÎ MiiifipzK Kf! dffefd FACS DEYE LE ali Ûflavanone chalcone Î aed 
Ürù Rf ÛR +Û Üy ùf Kiz led K@EIÛF || GBÜgDIgÎ ZA iff Kêf 
.(1964 arborne) af f KikAÃ Ü!+ pÃËF 
f fPIfY o LBIAG HST o LAA asp YAgule SAK ASIDA je EM F AA 
: ONA +AU JA 1 EFAS 
naringenin, citromistin, hesperidin, eriodictyole : Flavanones - 
luteolin, hispidulin, acacetin, apigenin : Flavones - 
rhamnetin, morine, myricetin, kaempferol, quercetin, rutin : Flavonols - 


pelargonidine, cyanidin, anthocyanidines, : Flavyliums- 
afzelecol, theoflavin : Catechins yl Flavanols - 


.(1.c) JAF! FEA ANjGE 
YùFjc-3 yùpÃdğÎ ù! êl ÇÛ +|BDZ-2 ya Lag +ZÃdaENNjLE Dj 
coumestanes, ا‎ dyûù# OùUSYAHSGBBPGREfIY| SOR ãePÛf YHEDIUDIPED isoflavones 
ù nÃ Ö5K JBHABI Hf 2 EAGZ jh aff LEA .)0 UL ÃePAMabry) aurones, chalcones 
UGB yjajA fff L$tocn:) yA FF ZA Dor) yt 4Aefif ZA € AD 
L$ hù Hj 5 GAR LOY T !qy2GEY C-glycosideADD-glycoside + ZAK SEKO 
ÃG ej led! fan + iD Ö5K RAGI fAKLDLEGE YK UG df IHNj2 SZ 
KG LA®I{f yYùXEÃ . (1962 ÜHorowitzÃ Jurd ) tanins hheû PÛ 2 êûzZAÃ Kê en! GZ 
flavanones KĞFen aA. + FezdF! Hp K fRK BABI Hf LH“ 80 OjAÃo KÛAZÃGIzfAÃ 
+1 GATKLFO+HR tù fek atfedFÃnÃÃ ( c2-c3 ) LN KEF YUBI ¥ GENaihydroflavonolsA 
+ù Hj Kû HOA FOZ LFSC dh 2s OÛNj zU flavanonesÛ! RLS ’-2 Ler 
E LFF! ® (3R, 2R ) ANjGij2 eZ d¥ RIYğFTKLTEE .OH-4 ÃNj@ULjlavanolsù! 
kü ÃğiıgjA KE AKigf +2 > gtjhePif IHN AjYAgA.3 eglyqTKO5yq #eginjA 
MabryÃ Harborne) +zZbTadFeùûğ Girik j dP GRIYEK BASIL LAWA HNjNCE 
.)1982 
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1 Û ë3 .1 
üa|NFNFMNDDVUIG .1 .3 .1 

LFOHKKJRAASAS L1 90 KE o Yq teg KAAMOXK KANAT Y SFU a¥D 
ùt LFREKONZAL ANÊ Û +| By Û5 Lz Aiy +Aefnjî ZARO Û +E 
. 4 yur ÃdFÖù5 +k + zÃtpPYEÊ KLEDÛF DzdŞa +]DË Ljo ÎÛ ZZ piêidf 
YPRIKLFGIHf HG O55 ° U’ Û’ yê ##FNIYAZ|DF hik üğ AGNI KiikOL fA 
LHC + DZADSKUAAGIHf T gi F3 yu Ady +ÃCGNjK JK IRA .hydroxylase RD 
.(4.C) JT ( 1965ÛGrise-bach) 6 Û2 yay KLTPAR 


kaempferol (b) apigenin (a) 
yû +AÃegij ZAK ik: (4.c) 


üa |NHVNDDUIG .2 .3 .1 
(SAH) O-methyltransferase  BêÛ HpَnÃ ¥ OKA yê +Ãegif K Sik fzhyia K Jk IRS 
+ kp IHp+ | DKBDDIOKHE ehq!f UOR@A .(a5.C JT) (SAM) S-adenosylmethionine YDIGK 
.(b5.C) YFTIOBZNDSGEc-c +a 


Chrysocriol 


Luteolin 
SAM: S-adenosyl methionine 
SAH: S-adenosyl homocystéine 


(a) 
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éCmethy1 kaempferol 
(b) 
yê +A ySMAAXK Jik: (b Ûa 5.c) 


Ufa [EU FNPDUIG .3 .3 .1 
: Ke HNIC dgK fe AGDONJ AGI f Kjaer ¥ aD KA f ¥ RÎ 
|| ù!RLþıdZ fU A .L-arabinose, D-xylose : KfeAÛURHEŠDD-allose, D-glucose, D-galactose 
+ dip REO GHEOUMR!EEK@R + KER If NY IG Î !olHKLD GE .aA¢etf 
O-glucosy1 BÛ HP nÃ Où AT AD!f YET UF O5! KEL} O22 !f KSkY OKA . ZAK 
.(6.C) JFT (uridine diphosphateglucose )@f[ DAIGK transferase 

/ Ãcs LFOGHYA T aif Logf leRAZ +R !fen Linder! foiLPDLHiGE 
> +A .tûr df + rj HOA HHA LAG -LFAeG UE LAR LARD! cs AD 

.(1977 Û967 Uarborne ) KESI HSGAYPA YAZBI Hf AZ NFeR DARN 


OH 
8 OH 
3-glucosyl transférase HO 0 
اسي س‎ 
ا‎ OGIlu 


UDP-Glu 
UBF OH O 


ued 3-Glucosyl quercetin 


Schaftoside 


b 
K@AR f KHAROXK ik: (b Ûa 6.c) At 
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1 fA INDORE FF. 2 


t Û ÜE1.2 
YZ +SS BYR f 2 nf Or RA jî qenf T HABE KJB yêk 
Giff | jÊ .polyphenoloxidase Hlucosidase KG HY OZ + GOG ZX BDET O2 Of 
CFL EaRhe Fek pya Oot JADA ÛPR UF UR f SEATE ÛPR Ûf 32U Lj 
Nj çı nÊzı-BuOH OUP! YAGI GK CARDA £ UPR Û yU KG DIR SEI aAF 
.)3 BeecherÃ Bronner)@fl 1f GZ KfpAAGIHf f UPR 5 


HbdRNjIT 3F2.2 
+ ez AEH 5 OF I AEC! pif KGET SAB 
pizî Gez ircet - 
$ afi HARA: off Gezer - 
+| Şe! 1|OGBPAr off Gez AEhet - 
QMEFESNIN 1.2.2 
NpA! RZ ffzfdl ZB GEA ÜQIRf yofeayAg piotdjez AEE afek 
+A HEKE zf lannj KGNE!+ Sp aazkÎ ZZGZÛGÊ pinî ZA! Ef +1 GF iF 
| !qpicef LAFAGY KGeQF INE dope .uv eBp dèIGR ÛE: 
«1d epn Oe i ZA iAH KGadfyodyoSL ¥ Spl - 
. BA FB BOE || RED Ue yğTKOBY afl - 
.( 1972 Berthier) . GPFKYAGNFE Sor hAEEiQydioluen YER Gf olf +o A 


SfNFANRAT AEFNFHIE.2.2 

YEU f KHRAFOUP JT SOSUfedt gj UHI 5 Of ã fogyXK 
+ aAzdZDydš DZ57 x Z46) Whatman 5 2Ã YG By T 4f [XA KRE AFDE 
: (Eat dif Di (1967 Harborne) 
(wef & Û U d AcOH - 1 


[4/1/5] n-butanol/acetic acid/water 1u zf +|O : B.A.W. -2 
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[4/1/5] methanol/acetic acid/water : M.A.W. - 3 

[3/1/1] tertiobutanol/acetic acid/water : T.B.A. - 4 

LIZ {PFE BEAKGEAE LEE aD ZAC olf 1 AfOFONj | RUF IHNJGed DK 
(1966 hopin) +A U AUF 


rAFEIEEPNFEN 3.2.2 
Dc6 fil FEEDER AOE T A.2 O. || ) HIP +f Gez Acet fk 
:f O#!GA at daalf DA .KI@&eKSF 
4/3/3 : toluen/methanol/methylethylketone - 
7/7/26/60 : methanol / methylethylketone / petrolium ether/toluen - 
13/3/3/1 : water/methanol/methylethylketone/acetylacetone - 
18/1/1 :methanol /acetic acid/ water - 
KG FE CSafadf fayd/T 3f +4 FoA+Z2 +a Ged DL 
QIMEHScBHF4.2.2 
BE YAGNE PPR BDSephadex LH-20 Z yHR SK GPIBAA p! ŞliynÛ 
+IGR ÛBK GPF NNJY HER toluenù!î ye GANZ fffdL Pp yER f Fig 
. (366 ım) UV OBp db 


ãNHFÊUHGHE:.2 
:K@KIE yfEHAT lt KGEAEÎ Iififok 
uv RG FHERFD2.3.2 
A!A.OAGOEUO AGa t2 ã5 RI iÃBiSY+edyt LD ZAR HNIPUFoES 
Î ZKÛGÊR df yu fAOK! z45 Ritok Ö5! oj! pA + ARIK EBES EF LDHALRS HNjK Hi 
.(1970 ULFePA Mabry) T BAAS YE 


Î INFHLENEFÎ zt FTHÎËz iU - 
(flavonolÃ flavones) C-4 Où 5yù dA@g + zÃcoîd} ZA Kod! iABIHf KEPAET Af 
cinnamoyl ai FoFf 4T €1 fd(304-385 nm ) LjhheA{ od} 1 1 ZA 2 +K. LG Z 
tùdjhl Feigf LE yAABIdf +2 EL FA YdAlegis +zZAofu3B +¥ 5 ŞeKLpnfdî 
tùofeq¥ HJ Š(flavono1) 3 yu Ad Ö5oR ADoH FEA +AU +E o +E #f WR Sma. 
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(250-280 nm) IHIOIT Af GAKGzAFIRNF SE (6.c) YET E PEUIG 2f I 1 HEAGO 
. YAGI + zÃAcdyd za +| OF 5 ŞeKLHENFGHf Benzoyle eker f G QZ !q3azkOb 


.(1967 Harborne ) KÛ dFfpz I Z2 aezREORKON 


benzoyl/ cinnamoyl 


Benzoyl cinnamoyl 
11 كروموفوري العصابة ] والعصابة‎ :)7.٨(لكش‎ 
K fief 2 EAH ¢ OF KER df(2.c) yA f PEK 
.(1982 ÜMarkham) KfRAABIDZV + G ff KER df: (2.c) UNğU 
(nm ) [ النظام الفلافو نيدي العصابة‎ 
350 - 0 Flavones 
360 - 0 Flavonols (3-OR) 
385 - 0 Flavonols (3-OH) 
330 --0 Isoflavones 
Isoflavones(5-dehydroxy-6,7ةجسكألا (ثنائي‎ 
390 - 0 Chalcones 
430 - 0 Aurones 
560 - 465 Anthocyanidines ys Anthocyanes 


العصابة 11 (صم) 
0 - 280 
0 - 280 
0 - 280 
275-5 


270-20 
شدة ضعيفة 


280-20 


U zPD !qaiA jı 2Ö GFF 2 TA LEZA GHG Fi D4 !oGzhalX 


: Il !RLHKKÛÛBf 


NaOH QJN] zt FT DÛËz iU ° 


Ginifzù { @ + RilBIgf Küğ +Ãepif 1 LISKLDEHAH SpE NaoH !f Ap 
KH ù® 1ı HHT Z6?Pù#FD ù DKA GFeYHEUZ5fHNjLZ DEA ÛA7AÃ4' ygÃdt oH 
3Ã4' Ö520 oHùRSAABISL ha REO jur f TY UE yd ceres e 1UF 
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UFEUPA Mabry) 5p 5 fala @AS2 TGF HIJ A ¥ yur A OSYER dJASA 
0 


AICI/HCINjAICI, QIN} zt FTHDEz IU ° 
: LR dF ZIRSL TD FCOAGHÛF RARZOBAE yztf ib 

.(4' Ü3') Ü(8Ü7) Ü ortho ( 6 Ü7) yÃdğëihheo yê +e} LHASA KjfRzd4TK - 
.c-5 ÃDc--3 yüu ÃdFyaî +Ãeg\ 4 yùu ÃatyùdÃiteg yùûd#ùR@K JB |zZdJHUTK- 
HCI +EBiU q2 REK RAzZAF IHN |o o Û +K z2DZ+ Her KEBofe DadRaf fNjA 5 
ızrbù Her KEbofeq2 SXF LAIR dF atzA aR dF LjîxH nA +!G O5GA (8.c) YET 
2 Î fHNjUSOSI| !R yok AÛ ODIO SHEA RBI ofegY PikHC! PÖDAIcı:t 3F ¢ 
.(1970 LFEPA Mabry) YARDNBYN d2 SDZIDUBN KG 2Der NGBofe 


. YAABIHAÃ LFêiHJAÃ A1C1,/HC1 LIFE YZEKLF +a KAzdAFUGEU' 20(8.C 4T 
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N40۸4 ه طيف الإمتصاص في وجود أسيتات الصوديوم‎ 
affgÃ . c-7Ûc-3 ÛÜc-4' :UStêr dë FU Küğ +Ãepnf DEAT f KG D_jok 
.(1970 LFEPA Mabry) 7 yu AdEYyğ +Aepilj ALG ¢ NaOAc 


(NaOAc + HBO: ) PÎFNŞÊE DEKIN; [FL Jie cQ] zt Fr Dz iU 


U vt 


AeA zKîRFÎrÃ O5! ŠBAXK JAZA] RAL U’ dF yd FAT !f KEG DXBA+TS 
yÃfnf f PHK1970 UJjiePA Mabry) c-6-c-5s yu ÃdF CER Gy +RNORE 
.2 TFA HN Su gfe T ofdE\FELS +3} (3.c) HE 


.)1962 HorowitzÃ Jurd) 2 TFA! + GEF qydÞV 2 KGfeq :(3.C°) ÛNğU 


MeOH 


AICI/MeOoH 


AICI; +HCI/AICI; 


AICI; + HC1/MeOoH 


NaOAc/MeOoH 


NaOAc 
H;BO; 


الإزاحة 


العصابة 1 
0 - 350 
0 - 360 
0 - 385 


العصابة 11 
0 - 280 
0 - 280 
0 - 280 


استمر ار تناقص شدة الإمتصاص بمرور 


الزمن( تفكك الطيف) 


+45 - 60 مع ثبات شدة الإمتصاص 
+45 - 60 مع نقصان شدة الإمتصاص 
عصابة جديدة بين 335-320 

غياب عصابة بين 320 - 335 


+20 إلى+45 
+60 

- 30 إلى -40 
- 20 إلى -25 
+ 35 إلى 55 
+ 17 إلى 20 
+ 50 إلى 60 


طيف يتفكك بمرور 
الزمن 

+ 12 إلى 36 

+ 5 إلى 10 


+ 5 إلى 20 
إزاحة صغيرة 


التعليل 


Flavones 
Flavonols ( 3-OR) 
Flavonols (3-OH) 
08 ؛ آورتو ثنائي 08 على الحلقة ۸؛ ثلاثة‎ 3,4 08 
8 متجاورة على الحلقة‎ 
4-OH 
3-OH gi 4-OR 
7-OH 
7-OR 
5-OH 
3-OH 
8 ارڻو ٿنائي 0۴ على الحلقة‎ 
)87 أرثو ثنائي 0 على الحلقة ۸ ( 7<6 أو‎ 
5-OH 
) ٥6 (مع مجموعة اکسجین في‎ 5-08 
أو 5-08 مع مجمو عة أكسيجينية في °6 أو‎ 3-08 
5-OH 
7-OH 
0¥ أو 3 أو 4 تنائي‎ )78()67( 
Tri OH( 7,6,5; 8,7,5; 3,3,4) 


3 47 ٿنائي 01٩‏ 
76 أو 7› 8 ٿنائي 0٣٤٩‏ 


Fi Stû dê LFA. HUF HIRO fA RAABigf +2 FfoKK E 2f NIDA 
+f z#DRDLEDY eA Rif +ofe Uf FfofÃ . ÖoeHAE yzgf U aoKao!f yq +Ãefif 13E 
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CR GLP ù DYA. 4Ã3<5 + 4KopgnF yAdF glycosylation ADmethylation I 
.aAgê!f +!@ O5 d2F !f zion 


uv Nj [EL @ Yt Û 2.3.2 
yÃfn!f G[ POZ 988 ÜHarborne)yffIfp Uf +z Y tad YETR oL j| dÃ+ Zz || lj 


(4.C) 


uv Kok YETR Ûf Ã RiiBIzf tz Lj piztf :(4.C) UNğU 


drfiBAFURZ Riri AFNSGEDN 
OH ÖOA8<75 D765 LBS 
3 yay ayAABIS Of HÊÊ D 
KEG U zn 
OH -3 || OYARBSAD AGS 
5 yÃaBoOH Lp LAGSSAD FBS AD 
5 yÃdëoOH LEG yiaByGt dayAABIS 
5 yÃdëbOH ydyAAgIS a1 Û 
LeD ar Pd> aš[D 
5 yay dayAAgIS yd - 21D 
Lae yo - ûe 
KFC LAM 2n ar PD 
5 yÃaBoH FAS ar PddzeD 


) R,( معامل الاحتباس:‎ 2 
: إن قيم ,8 تحدد وفقا لما يلي‎ 
= المسافة بين الأصل والبقعة بعد الهجرة‎ 
المسافة بين الأصل وطليعةالمحلول‎ 
YF GjFoOÖ ORA! ez AGEH KGADE LDHUgS HO! U zn !oyA Af Ltf!A 
oiseleur ) +ùlğf aùğeKkAÃ yADAF!zUA KI@Af akof zHiUA 1 Ke!A lefeo!f YE LHZ 
.R, JA+AABI Hf I Hp Lj pizf (5.c) YAN f PIX (1963 
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(1968 kibireau Y 963ÜÛLoiseleur) FAAĞI qf + ALÊ Rr Lj Riz! :(5.C) NU 


Re Hiri 
1 Arzf yAOABR, f f) OH UÛHEMEHY YR 
1 Ar zf yAoAAfRe R, OH RKDZ 
Ga; yÃoABî 
COREE yAOAHR: fifek HUE 
1 Ar zf yAOAEOR, f pf 
1 Ar zf yAOAEOR, pek fe ÜE 
OF yÃAOAEOR, f€ pli 


yãa2 Riu Ao O{KKGFeQNRG2 THF mé ûPR Û LFS fp GFF LBZ 
!ofeft fokÛt o WAASIgfA LFSigf LIF KÛR dKONELDLHBGE. yi +e 
1z RfoKU’ azhã aPIKAKÎ lq NFZHHBOKES aa !BFeÛr AH RËEKÛG Ö5 
+A !f +RenDZFE RfoÃ 2û ! EBÛ yfãok 


DIHIFEL JFûëz #CBCE SM )hH [ERFFUDZ:3.2 
+SEE Goa 2 LIFDK RABID oKK GIR 24DLHEREF + SE 2NReK 
: +&f KéxdE COK f RiAGI tf 
!fenDAOF! zl f - 
.Centî LAY +apLpÊOIGKUAR afta fifok- 
.1Ken!f GBT DEfIfoKLHHUG BAA +|OFT ZKUNR df ye/K- 
Audier 1982ÜMarkham) (O ADC) YD Af 1f LjDBUAY 1230 yd FfoK- 
.)1996 


NMR ãNYŞEÎ a yUFHEDHHEHFFUD 2.3.2 
RfoKÛC NMR LH@FAÃA 'H NMR LFéEIDA GxXEgati AL Lig 1 ENDIK 
+! dj yA pefÛf yz5I\ ftp ADÜK GES 
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:OOEFezN Fe NMR +4KOZA 
.1fen!f KCAAeNnyAckfifok- 
<+rfl +ÛF URoZFifoK- 
. O HARE yA AQ EEE fifiok- 
. f !f 1zJUA yok fEZ fifok- 
.UvtzZTE GF 4 YAH + ESLNEHTKC GEHA NY OA 
LPF Ls !ERf LF! oDENG! Ej GOGA URFAFOC PIT Ff NMR +4K GD 
Uaduf KARI Och KAK OA f ASUUE LZ HUNE a LjnAegijA Leff 
:yÜP Lj !H 1fenDOAegf yp yAo KABLOK! o 
.( fo Î ZF ) Leff Cr A f - 
.C- ÃA( -O- HAD + RA f fel - 
. 2f !f KjfoA LjniDEEÛF OF Fifok- 
. +RÃF yfiok KÛR dk Rifok- 
.CD,OD ÜCDCI, ÜDMSO-d6 : ÖNjK BRIDGER f K Gf od 
(1975 ÛMabryÃ Harborne) 


C. vulgarisNğ. fuscatum I FAHUFOGEre PdE.3 
reNIEA FEE IPHE1.3 


Chrysanthemum fuscatum Desf. Û Jiz1.3 
Lhd FOHKIùU GAZE +ljleAA! ze + OP i !o+ ad feADRODZ KE 
LNSIFGP az ONA! af aB}ÛBÎ KU Af O5GEST +RMEGHDIPGEÛF LAZ JFAL j 
adi NÛ UGK.+ ZET!f aBHÛBÎ KUDaEÎ ZA/KÎ AF +ĞXÈT šePÃ fz U' du Gb 
i KeoùT f z= OFF 4R NLNE K.tu PZ 1z +138 KfRt feo KELIK! S| 
Quezel Y1958 zenda) KIA !f LfeA Ye DFU fo fa GQ AFAT efen!f ¥ AjDZ 
.(1963antaÃ 
2 feùuöAÃ (1963anta ÃQuezel) Heteromera fuscata DB& MC. fuscatum KEP 2z5 
. Matricaria Ã Phyrethrum :@XjLJEPCLEZDChrysanthemum f 
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Chrysanthemum fuscatum Desf. L fof KHY9.c) A1 


I DHEU[Ng1.1.1.3 

Kingdum : Biota +E : t+ 
Phyllum : Phanerogamae (spermatophyte) +®! KEHY : +f 
Sub Phyllum : Angiospermatophyte ap KOzdZ:1 FOF 
Class : Dicotyledone LEKAR :2 1 
S/Class : Metachlamydae 1 HEDEF K GHEY :2 T Kok 
Serie : Sympetalae KüRIŞ \fofdz Dp 
Order :Companulales KG anf :+@f 
Family : Compositae +HePdF: + PE 
S/ Family : Tubiflora 1 RF : + PE Kok 
Genus : Chrysanthemum :> 
: YA 


Species : fuscatum 


. (1963anta ÃQuezel 1958 zenda) 
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Colocynthis vulgaris ÜıKRE\ JA 2.1.3 

l@E AM. Colocynthis vulgaris shard ù2 2z5fojAÃ YÃLj ZApَnÃ 2T R§ö anK Gj 
Î ùf +KÜùÛT T ùb Üù!gEoltekb NEAD 1 !AGA¥DfEe N4 Ao Oz KELE 
ù ZA dRgšeNj!f A Ë fof OESLDUEPK = Lj!f GDA aBBÛr BERR fF JA 5 fof 
Barth) A@Ã LF UiZA+ WhK fegot NF yck K.lefedf ET 2š Z KfRtddÛ laf 
Y HyCR Ã ÜBFEA DE! DJA pf KGB š fe yf Kéj2002 LFePd 
. (2001 LFEPA Adam) FG EK!!GÎ !qUeg NAE FUE DA oki eTo POF 


üxxffFEl JÈ DEHFEUXNEg1.2.1.3 
Kingdum : Biota + E : +O 
Phyllum : Phanerogamae (spermatophyte) +! @Np!f KEEY : +f 
Sub Phyllum : Angiospermatophyte aR KOzZdZ:1 FOF 
Class : Dicotyledone LEEK AR :2 1 
Order :Curcubitales K@eù|f :t@!f 
Family : Curcubitaceae + #2I!f : + PEF 
Genus : Colocynthis :2> Lf 
Species : vulgaris : YA 


(1963 anta ÃQuezel 1958 zenda) 
Tye {e HFPTE 2.3 


Colocynthis vulgaris ÜuKBEL JHE 2.3 
1B KzPDIYyêzerT 1997 4j KeAktlfn¥ aplefalf HUJLHYLIGIYS KEY DAF 
yAGIAZNŠb ù!2Ã LAYIK |o!DA (v/v) 80/20 YARA CABKZ|Lj 1750 g +RDZER! 
+ù SDK 2F! nep Aze a AELAZ200 mı ÖÃokf f BK df] !q2 dr Di 100 
ÃyùdÛf KüùP UZÃù FeÃBZK Gh dBYFE- YFG) +| PONE BES DOT ati +ofeDZD 

.149.7 g OAGIpE BK dF! BA YR atefANaso,ùü u 2f AO 2 qKYAGIS 
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عومل ب 1ص 200 و1 فقي ساخن 
ل 400 کل جع 1 نبتة 


تتر لك فيلة لاراحة تم تر شج بحذر آحيد التر شيج للضرورة 


حومل الراشح ب 31 حجمه تلت مرات 41 11 „17-E‏ 
تر تيز 
مستخلصن خا للبيتانول وزنه ج 1230 


Colocynthis vulgaris UPR f!]RO :)10.C)( YT 


Chrysanthemum fuscatum Desf. Û JAz2.3 
tN K EE LHXfEOT !ENKHST Hf C. fuscatum KBbt Fn fenif 2 Opt 
ÜUEYA! zU DHEENINYF 2 PACA UK UF (ZG ERI KARA 1997 +RtjhK ak 

+ rf pi LRODSYUIf KoklGEE2 opKEZ 
Y2 : 8 vv) COF/ YARED EILJHE(4430 £) +f +BY Gen š3 Ol ho 
LJ2! nep AZ Od CAF LDA SE Njg2 DU Pljizu Kok BK dFfNjefeAÃ 
yö KÙÛP ÜZŠFeBPK GEEK GJ ÜPR f ARON eff gz .(400 mı/Kg) 
1u zf eff KgÃAKzdğ .(G x 150 m1) (n-BuOH) YAGSA (CHCOOC>H:) 
yöÛF KG DiZAğeÃŞPKG BK aš !qK AAU PlgFuzu 1f Kokfin Kate Dka,S0,ùü 
. yê eG K fffztdkt fie Arin KF EAABI HEPA Ç BK d2lfadî Hf (126.4 g) n-BuOHÃ 
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المادة النباتية الحافة ع 4430 


النقع 4 مرات ماء كحول(8 : 2) 


التركيز على درجة 35 م° 
اقتمديد بالماء 
ترسيب الكلوروفيل بواسطة خلات الرصاصثم الترشيج 
الراشح 
CHCI 3x 3 (Decantation)‏ 
a‏ 
التجفيف بواسطة و50-ه اللاماد Decantation(خلات‏ الإثيل × 3) 
الترشيح 
رکز صد 5دء: 
مستخلص الکلوروفورم ع 16= ۳ التجفيف بواسطة 2504ل اللامائي (n-BuOH)‏ 
Decantation 2‏ 
الترشيح 
التركيز عند 35 م° 
مستخلص خلات اليل لور العضوي 
التجفيف بواسطة و450 اللامائي 
الترشيح 
التركيز على درجة 35 م“ 


المستختص البيتانولي ع 126.4 


Chrysanthemum fuscatum .K@$ ÜPR f+]®O:(11.C) JT 
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ür 3E5pU3.3 
I NIDAIE @F1.3.3 
CERHOAG RIE BET db inj SAK AOSGEPNDYT 4f + OSYAET!f yp 
RÛN ù z5 + ù PzdÃ+ BABI {f KCHABDBRIY Î lg ãfOFfOR C. vulgaris AC. fuscatum 
YR GoDc-6.6 Fl Fffab (2.0 ||) +f +1tOf Gege ye Gi û KG 
+f + af 
4 /3/3 :toluen/methanol/methylethylketone : (D1)YAÛF fH - 
13/3/3/1:water/methanol/methylethylketone/acetylacetone : (D2) OF fp - 
C. fuscatum OAGIpE DK dbZRAAGI Hf OEP! KEzdXa Û2.c) yT E POX 
.(6.C) YAN KGzAQF IRNjLFK GE Ub Û2.C) C. vulgarisÃ 
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۵2 ر 
2( 5 
0 
3 
کا 
5 : 
SS ®‏ 
> 
D1: 4/3/3‏ 
(a)‏ 
e ED‏ 
ت س 
vh ;‏ ! ا ا 
٣‏ 0 ۴ 
ی NS‏ 
ی ر پال 5 یی کے کو س 
Fr IY 2‏ اہ CG‏ 
ر بوا وک که چ س 2 
a‏ کا 
e O 1 E 0‏ 4ھ 
ول یی ا 
2 
E‏ 
= 
> 
D1: 4/3/3‏ 
(b)‏ 


(a Û2.C) C. vulgaris L}YFù! OAGEpE DK ddA ğe!f 1 |Of DEACGHeY (12.C) A} 
(b Û2.C) C. fuscatumÃ 
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C. fuscatumù! + fABIHf +UEP!f KEzQZ (6.C) UNğU 


1 Bëbd! BF Jt ÜÛE 
(8-OH , 6-OH) LÊŠBI5( 5-OH) LFeISUFBIS 
yû +Ãegiî R> = fe DAFA FED b 
yé +ADZ Koi pe AFD RZ : c djl a 

yû +Ãegij 1 ED D 

yû +Ãegijî RzAÃ fe ÃtDË R> : E 

+AU GAD SfRAE 


( 5-OH LÃËpAÃD3-OH ) YARIS 0 
م ضھپی‎ ۴ 
LFRDPDYG +A fA feARDEÊ FED ا‎ 
age 2 GF +++ 
afeRf FAQ + 1 OiDZ 
afeRf 2 G5 + 


Yo + ABI Hf KGedëz. Jfuscatum آ‎ lai + |B! 1 jez AEHer!f ya HOLD 6 
. (6.C JAN) JAG AO fp GFE EAE 


QIYEAPNFH 2.3.3 
ùù! pozî Gez AHetNOADIT SGanf GEF KFA HF LIZ Hid aE DT 3A 
SC 6 Bf FArz#dk j dfeÃûU U' aùzf Run GIFPF pA .OAGIGE BK dFLHD32.5 ¢ 
Y1 5O5 Gez HEH! YR 3 OUR apf fHNjS DEAPAIREK! &D (polycaprolactame) 
NJFTif yiudšoluen YER Bé olf +o KA .! Ef 1 G FF lefDFULK RAGinf 
ĞinZA/ùT odtetî +f tù lğadFAÊ 1 365 nm † ® Uv ù! BBZAHGHA GEKYAGRDMED 
: Ja#EDcC 6.6 Fi FFefdl ZAE +| f +I GjegAoet yé &ı 
4 /3/3: toluen/methanol/methylethylketone - 


13/3/3/1: water/methanol/methylethylketone/acetylacetone 
18/1/1 : methanol / AcOH /water - 


(7.C) JAFn!f OPAC E SOIEKNFE jE IZ 
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C. fuscatum KBjOFeEKEHS fÃczf f dA jinfdj 2A ¥ (7.c) UN 


Kod} MeOH % toluen % a +f Dë 
1 fdÃBISK GPdZeDJ 0 100 1 

DZ 4 96 2 
PZ 10 90 3 
fizdz 15 85 4 
fzdz 20 80 5 
fzdz 25 75 6 
fzdz 35 65 7 
PZ 35 65 8 
PZ 45 55 9 

45 55 10 
PZ 80 20 11 
PZ 100 0 12 


Î ù ZON!AF pi f yÜP LBZ yT oL GpKJRMABIAf yT 5652 ÃezdANjcpA 
lalfadjt jJ KA JRzZKYF af +f MFSYOZS fix 4 DLEA Rek YOFUP yl KGeAZ 
KOS LAHDDIK 2edORfA 11 U aA +f RRR HEK] KOR f PLPAf! o LAZ 
ĞiLGDDA HK! EBI dq AFG DC 6.6 fff off ( 2.5 || ) YR GYT 3f 
1 | 2ofd 2A YyARDE YGER MSephadex LH 20ù!f pcz I ZAIRE 
. (13.C) JFT OS! hEfAEY T qf K GOS! DD ZO KLA 
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Es Fal LEFF Ix 
[ ra [ 7 rr r re¬ re¬ Ek 1 rde 1 ع‎ 1 EE ا ع‎ 3 1 ¬ 


AEE LFF 1 LFF 


1 ¥ 1 £ 3 
EE E E3 E EA FF] Fa 
شكل (13.0) سلسلة عمليات الفصل‎ 


rFIBEIFEAN HHEIEFZPENEN 3.3.3 
Ã13/3/3/1 tddlF i ZA| ef 1RO Gez Ae! GEA ofdteA +f f o5RR! 
. 18/1/1 ۸4/3 
F2 fe ||ffefoy 
Î !oyÃ[ ADÃc 6.6 fS fff Z44/3/3) D, BEL Î AFET a Hf fT feBKE 
: ÖNÃAKGH#dš ùA 
.2C ÛB ÛA 
Fsfe | [EFe Şor 
A :aÃüî{# KùoKS Î !oã BDZ ffdEG fAN413/3/3/1) D: EIMBZT f fHNjF fep Nb 
8C3 Bc284c1: KORPAE] ù!qyÃAT Af Ljdšc 2ù #f KoKLFAFA .sE UD Cc BB 
KELL I ZAFGE (P7) sD2ÛsD1 LjffeAFT !f yA Af LISD @ ¥#f KoKLFOX b1 CELE 
FSU +f LFdFAIF fehENA .D2CBLBsE4ÛsE3 LjfPdFsE A #f Koki UZDEjUD2 
.KGedz] !oy{ Af LIZ 
F11fe [[EfeFor 
yG GKXG®dš I !oyA{ Af LIKIHA# 11 2 #f Î ZARE Fl fegf Nb 
Î HÎ Z2 ZR OSEEEÛ Kır Üıe Û14 ü13 ü12 Üıa Î !g18/1/1: D3BÊËLj 
HNMR +K UV +ZTÛ + EK Oge AHHer!f || DF x GO ZK GPG 
.+ BÎ + SEYPEKÎ ZR f GOA °C NMR 
U zhkpeulpKqoğA. gedš7 Î f yA Af LAST Hf 5 O 2 BEKE ÜPR Û +n KHZ 
sefadex ù! pid YPfKKZR f GEOG AGHeS || ADF OSGFDR AFI R2 KGa 
.(sD2Ûsc3 Ûkc2) KG HPAdDZÛ KEI 12% f COZQLHK Hip +9LK GRAF ZAVA oDZ 
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fı of +ù cB !f yù SGREODIKISEKfR11E U114 Ba2Üsc3 c2 KGPAQEK af GEë 
آ.‎ 
Sephadex ùù!f ù Î ù ZÃPRRyÜÛP KZG fpKGPAFLHS KF !oladif Ozh 
KĞIHPAEU’ zi SAAS K fee KêrEpA Fan ybDK Ged Kzu' PA .LH20 
1 fff RpKfeUAU' azhı2 üo Û 2Ã ¥#EbIGR Û REE. KILS Flfoff Jip 
ANGÊAFRHE4.3 
Ü114 ÜsD2Üsc3 c2) KGPQš Î !oyÃ[ Af Gj GD ZARÊ Î AÛ ¥ aff K!fD 
: ÖSEK GFA HNH Kzu PDA Û Hp yiolDZSE K aff ORfÃ (1 1E 
. NMR Ù! t+ REXEK GzQF- 
. UV +OF! DDE - 
. BEÎ - 
. tr dB + nj - 
8C2 f |[EBHANAFÊDAHE1.4.3 
RFU FUE .1.4.3 
2 J) (CD;ıoD Ûso uzz) 'H NMR LAKERS AAU O SXEEAFE LAGI + &EXNZ(8.c )_UNgU 
.(1" pë 2 J5 ÜÛ'Rë 2 Š5 Ü1 Rë 


URNE _üJE (J, Hz) + NFL GK RioailE (5 ppm) Kf Zer 
H-2' 1H U ZI GD 7.42 
H-6' 1H 9.4 -2.2 FEHCFE 7.40 
H-5' 1H 9.4 CFE 6.93 
H-8 1H 2.2 CFE 6.81 
H-3 1H 1 BD 6.63 
H-6 1H 52 CFE 6.52 
H-1" (@f)| 1H 10 CFE 5.10 
E 6H ffzfdZ 4.25-35 
(af DÃãZPD 
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.(2 pë 2 5 ) +jedf +f Hp 5 Aff 12TU E G A SE>(9.C) UN 


nm Û UNHANJE 

NFORU ENGIZ 11 HY ETHIE 
267 MeOH 
25 NaOH 

330 - 1 25 AICI; 

355 - 6 25 HCI /AICI; 
267 NaOAc 
260 H;BO3 / NaOAc 

5FEp5 fha|ùR dz NaOH 


Spectre proton :BCH: E8 TEST 


0 
1 
eu 
n 
n 
5 
-“ 
هھ‎ 
5 
3 
n 
” 
© 


طيف رقم (1) N18‏ ]1 المرب 8٥2‏ 
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I rQrY 
36 
405 
423 
385 
400 
30 


8٥2 المركب‎ ITHNMIR (1) pa چ‎ 


Spectre proton :ECH: EB TEST 


> z % a KEES --—- Th 
ء‎ š }% F5FE353333 = : 
e ——_ 
-. ا‎ 
une 
mre ص‎ 
n om 
resem 
1 2 
mare _ 
- ص‎ 
-” 
-. man mr- 
rime oo 
= I en 
. man 
. no 
. ARN 
. min 
" | 0 س‎ 
"n a 
-. anam 
ant mm I mii o» 
™ » 
an a“a-o 
ws - ranta punumenee 
5 e 
. rne eum on 
. - 
ص‎ 
o... 
. 
" ıı. 
ر‎ 
a o“. 
mn .._”. 
r oun 
2 e we 
re wun“ 
wan Sma ee 
on mM nne 
ر ا‎ 
2 3 
475 4.50 4 325 


3.5% 3,15 4-0 15 
طيف رقم( 1) N1۴‏ ]' المركب 8٥2‏ 
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1,000 


1,000 


Longeur donde (nm) 


0,000 


Longeur donde (nm) 


8C2 Y+additjedf- +5 Hp 5 Af !1z1Û f ¢ F# &&X0> (2) طيف رقم‎ 
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: üUBHE 
yGındtÖOù5KfediTqanpkY+eddA" Û' ÛRë 2 ÛJ) 'H NMR 2 Jf o5yÛP LZ 
CFEILA2 ù XY fHNL JRA yp Ûr +SUAB +] DF Af o Ut MAGI St Hole SBE aUzf 
U RùZI fBodgen I OzdH-6' ùh oR =7.4 ppm, 1H, J=9.4 , 2.2 Hz ) AZ FE 
LES = 6.93 ppm, 1H, J = 9.4 Hz)ûZ CPCOREY IG I !qH-2’ùhš oB5 =7.42 ppm) ÛZ 
ıl Cp ogÜğ aû PIKfeGITF+ üùAKûnÃ Gu Zz ùf aû Gë. H-5’ ùNNEI 
ıl BID oq LEI j LjiXı 5 Lb RPE Gi ALF IPE H-3 f PKS =6.63 ppm 
Î ùZAOÖX =6.52 ppm (1H , J = 2.2 Hz) AZ tAfAS =6.81 ppm (IH ,J= 2.2 Hz) 
yGindŠÜ 5ã aÙüPIKfeG qanik! RO Kfar IHNNYIG Î !o.H-6 Ün-s LHXENOFAR 
Bı lZ +ù ÃünA aAtÃADHefit LFUHSLDLHAZ RFT af yf d21 Ifa Bf yAo!f 
O5ag !f KfeGqOBanpk de DZaAUF LAZKeNBS oBZ= 10 Hz) 8= 5.10 ppm 
B NROZARBISLZ lee Y+edNDL_ MOK GizdF IHNjyÛP Lk . (3.25-4.25 ppm)YGQF 
Î ù!gYîna!Girê .a ADER NSE dA ÃefNlfoDutcolin Yt NIY Dif Ûf + E 
yrîl dF+ofl H3 ASIZTÛ E f 2 3 fA wooa u Kok dp ÖZER Ûf LIZ 
YFNjR YY ted LF Û ZAPF 1... = 336 nm AZ 1 HIG 2f Lj Rf (2 RE 2 ã5 ) y AGED 
tùofeÛ Kùu ezkı +I zf NDNLMeOoH 2 ã5 ydXaoH +8 f h2 AY HFDLFBIS 
GËÈ. 4 yÃdBzo oH nA ZXfSGRE Au 1f LOT! OIE ydAa = 69 nm + OHAG) 
c- yÃdšizo oH PpnÃ RÈ Î !qfed d20-335nm)YGd Ö5LRfn +IG Zz ar) È boÛŠ 
tùofeg|| & JADA nL }HpMeoH 2 &A aıcı: +¥ ofzh2 if LjvlgAZGenGEA .7 
+ùofeg|| GINS nL} ùf z= ùf] ù!ggcı +3 3ê.( A1 = 87 am) 1 HHG DHWHeAHED 
LÃÛ+ Î ùÙZWBı SGA =-38 nm) AICI,ùN§ AICI + HCI) 2 SS +lAPDZ + HEYA RDj 
+ùlğŞHIMA.3’, 4° dihydroxy I DB +|OF Î ZA +ACGNJOSFEAEDIBIGyfSY tad 
YJK49 nm BRP |dz 1G 2DHWerAHEBofeganfomeoH 2 hoaicı; + HC1) 2 ã5 
ılZA.6 yêd O5! dejê ¥ ZA FÎnÃ ZAc-s yêd Azeo on +zAQFkAl ZZ 
yüùP Lok. ıı HHT Z#Bdofegi Df KDueoH 2 NNaoac ùhy'DaF2 &Yf +lAAZ 
Rk ASaf f t35 G27 yd ZZÖoyu HSL afl f Pen! gif Kid IjNjYAoR0Z 
GERÎ GD dU La FF A LDF LHZR f YT Koz ORf tr dif + ri 
FiUfja ADA le 2f f IAA NIKENA. KC IGR Ûd Gez Herf 

: OGG ONjt o2fadtY ted! z1 LHKOGENEY R, yiy tedffNjefl R, HOLD 
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.(9.C Ü8.C) yYAN!EBIAEN# SEE K Gizd y+ 
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8C3 f [| OFHMDKY 2.4.3 
RFU FUE .2.4.3 


(CD;OD Ûso uzz) 'H NMR Léon Af GQ SXEEAFL HG! 1 ENZ( 10.C) UN 
. 6# 2 رگ‎ U3 p2 (ک‎ 


URNFE üE (J, Hz)  NIFL Gk huglFE (6 ppm) Kyo Zeta 
H-2 1H 2.1 CFE 7.96 
H-6 1H 8.4 ÛÛ 21 FEE 7.61 
H-5’ 1H 8.4 CFE 6.94 
H-8 1H 2.1 CFE 6.42 
H-6 1H 2.1 CFE 6.23 
H-1” (eRADZ | 1H 8.3 CFE 5.43 
aÃÃn Keni 6H َ 4.25-35 
O-CH; 3H 1 RED 3.97 


.(4 RE 2 ã) - teak H5 A6tZTÛf E GF 4 &EZ(1 1.C) UNğU 


nm Î UNKNJE 
ت‎ ETHIE 
I rgrY npONl ENgIZ II rQFY 
351 268 MeOH 
410 319 24 NaOH 
405 299 269 AICI; 
403 299 269 HCI /AICI; 
37 309 24 NaOAc 
36 312 20 H;BO,/NaOAc 
SFE 5 Fhzù|R dZ NaOH 
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Spectre proton :ECA: 
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8C33 المركب‎ ١ N18 3( طبف رم‎ 


Spectre proton :ECH: fbsa c33 


sS E e ا ا ا‎ 
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8٥C المركب‎ H NMI طبف رفم‎ 
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0,5 
C3+MeOH 
C3+NaOH 
0,4 - C3+NaOH+5mn 
هھ‎ 034 8 
o 
5 0,2 ا‎ 
ج‎ 
0,14 أ‎ 
0,0 1 : 0,0 1 1 1 
0 0 0 00 300 400 
200 Longtteur d'onde (nm) 400 Longueur d'onde (nm) 
Longeur d'onde (nm) 
1 
C3+MeOH 
C3+NaOAc 
C3+H,BO, 
0 
o 
= 
o 
2 
O 
n 
e: 
< 
0 
300 400 
Longueur d'onde (nm) 
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UIE 
+ùT FF +ù|UlgEOUSKfeGTGFÛnAÃ(G’ Û ê2 ã5) 'H NMR 235 o5Ljb 
Gî DOr LG! +A . KjpAABI Hf + FE LAY Fed pn ANSoAS GEH ROI K CAKENED 
fl (1H, = 8.4, 2.1 Hz) ÖREj-OFEileGofnÃ || !kÎ ZÊ jif Û +B +B AD 
8 =7.96 ppm BUlZ (1H, J = 2.1 Hz ) +E lG GB H-6’ LFHeNES OÖ% =7.61 ppm 
ĞFEi j ÖÛ 5+ ù DKA yĞindF x ùj A +22f led LjD Ö5.H-2’ LFECNEEIG!QLHCBS 
yGdFOA || !RY IG Î !qenpA. H-5’ LFéCNBĞ oS = 6.94 ppm AZ (1H, J= 8.4 Hz ) 
8 = 6.42 ppm Ã§ = 6.23 ppm BulFGAQXH! 1H yaw = 2.1 Hz) LRH LEGG f 
laGgEjKfOGO af yAo!f YGdBBarjk GE. OARS T ZZ-sA m-6 :LIYENL OBZ 
2ù npk GE .aAADF af ! 1 am FET G 5 = 5.43 ppm AZ (1H, J = 8.3 Hz) ORE 
. J +KO#Ûı zÃcpë ıoBÈ = ppm 3.97 pil KGiılAZen ü! +ù îEDekiTg 
GNP ogL ROR d4 jsZAQOA j af! YELLE les Yad NIKE IHNjyUP LIZ PRA 
+ù Hp 5 A S!zZùTUf E Gf QZ Ğ5 KZA} !qYÃna!Eê . yê +mM¥ZAQOFAGRA af 
ÃDÃRSi5(H) Ljız le 3 yd LFS(4Rë 2 J ) Örîl JH ÖZER Ûf LFA piu 
nax = 351 nm LZ 1 +HOIT 2f YAGI ANE CSYr d2 SFT FA. YO dYAABI5(OR) 
.(3-OR) 3 AQF AZ yf ayAAmSYtedFAIRE 15 
CEB |ašù He HEBùofeÛ Kur ezkı +I& #f MDNLNaoH ù!f +E f feh2 3F +A 
.4'yùÃdtÖù5eùo oH pny !RÎ ZER SGEGAu f OTF ODE T !g GEF g59 nm 
.20 OHÙ! ydë 7 yÃdE LÊF Î ZA... = 319 nm ÊZ NaOH 2 NAG +PenphyfR A 
KUL} Giz LSAICI; + HCIAAICI, +E qeh jS LING zZDIAFIXengyUP LHX 
L$ !H 5 yêd C520 oH Û ZY ted GAoQLMSGE.B +| OFT ZAG +A2RNjORE AED 
2 ù5 LjhfendFtIFIEYÜUP LBZ(A1. = 52 nm ) 1 Hf 2DHKEKG! ofeÛf erp yÜP 
. YJAGOFEZ SA AICI; + HCI 
LRT aff yu ABIL leê Y ted DLE! Sf KGEQF IHNJYAOANL HK 
Lj df Lj Njyù u AROSYT DX af A yê #AKnNZAQŞAD' Û3 LjzÃdEO5YfE dz 
FNpIT+ aADE FnÃ OA! ûr dã !njlBjenhefPef f tz Û ZKAf KfR O52 ezffAÃ 
af YET GY JRE UYFE ) € ÜUPR f+ fAR2R YA OZAN LFaDf YT Koz 
f Î ùAZZR SGX dbZETR oL 1 RLF gek fh Ãv 2f of i wn ÖdF 


tû KOA ù LFA Ûc-3 ùh2f !f yu Ack 2 $ fHNjL AKA ÛyAABISY ted 
: OOGE! ZK !f UBF LECE (11.c A10.c) YARN! 
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Ljız leê ArpP73 Y+edt GD BFLZ las P71 Y+edFNDla,5s Bš 2 Ğ3) LFHeG 2 XA 
. (f5 Pë 2 Š5 Û,5 Pë 2 Š3) i af YOR dydë HABIS 
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spectre proton :ECH: p73 
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.(adPESA HFP71 f | FMHST U FUDD 1.3.4.3 
(a,,5 l,5 Û, 5, ,5 DP 2 ù) LAER :2 GIDEA DiP71) ¥ ted fHNj SHOR 

l,„5 Rë 2 &J) HMBC +I@nKk2Z XA (g,5BŠ 2 J) DEPT 135 2 &XA (b,5) LHe 2 SA 

LZ aùî hoP71 i RMF Y+adFa ELPIXK HORA P7 1 DSBHEBT Gf (n,,5 Ua,5 U, 5 
KfeGqLZ abl U zhfb,5 B™ 2 &5) ı13 LAoOG 2 SJE o5LjD.P73 1 GHAR Y+edF 
Î ùf Yù LS = 174.68 ppm fF l@GoGkh jE Fer KjtR6 pnAr73 i ABI Ytedf 
.38.78Ã24.94 JE ÖÃ sp” LjnrkKJR GRXš aPÛf Laff Kjh G2 iA sbÃ yùÃiat 
Ljdk.CH, YA LIZ Af 1 afOFf KEHF NYE NDg,5 Pë 2 Û5 ) DEPT 135 2 ã5 Lj 
: OOKiXh:,5 U,5 U,,5 Pë Rê 2 Š3) HMBC +I@nk 2 5 Ljibã PB nj 

ö = 3.13 ppm fi \ffzfdf laGÛf KAeAco +ZÃotu LOG LDF Ln fetg - 
.KÃef leR leAgdfcH, +ZAMOEBT GFA 

NJl@ABdö = 2.15 ppm fF CH: +ZÃd0E KCIEEIR ydAegif Leg Lfeff - 

PULP yd OSyIKCRf cH: +ZAd3u OAEENA yaftegif 1 ZA Heg Lj jeff - 
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:+ Od! 2 f T !qpA SOB 
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12.C YAN!BK GzdF IFNy LAK 
(h,5 Ûk,5 Üb,5Üa,5 ÛRë 2 Ğ) P7ı Yedda ĞXEgAET AL Ljig!f KEzQZ (12.C) UNpU 
HMBC (S00MHZ) êr „, mult (J ùRBIz) öc (ppm) X1 
C +H (CD,OD 00M) Dept 135 (en,op ü25) | 
6:2:3 6 174.59 1 
2.57.6 CH 35.49 2 
1.59 q" (7.6) CH» 26.03 3 
1.31 q” (7.6) CH 25.0 4 
6; 3; 4 1.49 q" (7.6) CH» 28.0 5 
5 3.13 m CH2 38.0 6 
1.738 7 
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ûÃerÛf IBF f aDKok (i,5Dë 2 GD +E 2 ã5 f oh ¥ IHN EK KA 
J DcCcHııON +z DA4|FAE113 =n AZ pO Fen! LRUEBT G lG Q(SMIE) 
84 = m/z Û85 =n/z AZ GET 2 YF fHNjLIDGE. YOR EZ LAE T ZA KoSY+edF fj 
. yO Lin +B CFenf LY 2 a0 LEH.=NH AcH=cH LfAHT FFA 
la Natalys +TRULK @ 55 = m/z A 56 = m/z AZ LjieGq 2 Xf fH Lj GE 
CH- HOA f PIA yallegif tziAl a +O hiağj +K LE tnfEjÎ AF .+30f KüdegDZ 
LAF I !q fOCH:-CH2-CH2-CH2° a LAA (NB) +ZABOE H yok ZAfolt.-0O 
f PA 2 DFG leGUf OB55 = mz i DIAGF led û! +PDUEUGD.CH2=N-C=O* 
Nyt degif LaAÃ Kef leRLjhš Di aPÛF trjf LAyAHEGDZA +O H6 lad +f 
CH2-CH2-CH2-NH2R LAA YdAEFDIEAGdAEcCH: +ZAQOELAH ykofhheğ +Rf 
..CH,=CH-C-=O*LÃAF i !Ginûz 
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C-1 121.64 
C3", C5 115.57 
C-8 107.70 
C-10 103.0 
C3 102.38 
C-6 93.5 
C-5" 81.1 
C-3" 78.61 
C-1" ERE 
C2" 71.04 ã Hla IEDNIE 
C-4" 70.24 
CH2-OH 12 
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Pr+MeOH 
Pr+NaOH 
PI+NaOH+5mn 


Longueur d'onde (nm) 


300 400 


Longueur d'onde (nm) 


Absorbance 


Absorbance 


P7+MeOH 


n2 


Absorbance 


250 30 350 40 
Longueur d'onde (nm) 


PT+AICI, 
PT+AIC| +HO! 


Absorbance 


300 400 
Longueur donde (nm) 


(8D2) P73 Y+additjed- +f Hp 5 Af +zTÛf E ( FQ%# &&5I> (6) طيف رقم‎ 
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: HE 
YùtedFKfeGTOL}Z 2ù bl U gûr? Yteddb,s Pë 2 Û5) 13 Leif 2 &5 Lb 
laĞiToùnÃÎ ùZZKCHj(c-c) +UfeNS af yf azya 1 fiBISYtedpnÃ inf 
diu e ùf Og A. yf Û fun lù =73.75 ppm BulZ i aif LFegif 
cH KĞZÃMNZAÃS = 61.32 ppm@lZ Î afùî f YOR db T FIA cHoH +ZÃcpFnAr 
šùŞAK.(c-4") 70.24 Ûc-2") 71.04 Ûc-3") 78.61 Uc-5") 81.1 =5 (ppm)AZ tril #adZ 
Lû eş 2 ã5 KFSeAADE KfeGNOAY \ Io o. NADAL BYAR aK GzdF IN 
J = 8.8 ) FEY¥ 2H ydêaB KLj KfaG Gr Yd2A5(a,,5 Û,5 U,5 Û,,5 Dê 2 &5 ) 
H-lk-3' Ã H-6’ i-2’ LBS+ Î !oY1 ILDLFOYA ppm 6.91A7.83 =8 LIF AZ (Hz 
.i AGI YFIPOFARf | HA 
pek LDLFHORfA ppm 6.51ÃA6.59 =5 AZ LjKRKGDLjheGqpnÃ Gr Z2 XJ fran 
. GMHHeKY GE! feLLj-sAH-3 AD H-6AÃH-3 Î !q 
lz + Pleo: UF Kfe GF (i,5 Pë 2 DIE CHF RIBE 2 E o5Ljb 
nA leald270.0528 +I§ odFt ff KfR C1sH100s +25 DHYAdONA 270.0593 =m/z 
!DùThME GP LFA GC e Xf JHNjLOGE. apigenin YAY LAZ PAA YFI 
+ OOF! 2 DAGFAQJA 283.0703 =z AZ (c-c) +O 4G fAhaHADDZOR! K IBI 
+ù zÃdŞ0Ayù [ fQFapigenin ù ù DÛ DHA 283.0606 +Iù odFt ù ff KfRC 1H1 10s 
121.0310 =m pulZ Kfe@BiToyùcBd 2 If MFSKfOGUF IHN !o+ 3 q. (CısH90:)CHo’ 
Î ù!g¥ ùt IKLDLFORA 121.0290 +I§ odt ff KfR. CHO» : +4 OROF! 2 DAGAQA 
š AÛ SIfofA yê +AefNjt ZA pnÃ + nî IHNjEFAXA KEI || FH T FAB’ YT 
+ù DH! zûıT Dù | ŞÃQjÃ 118.0437 =m/z Êz leGÛf nA € DEHN GNI +0} 
YùĞeK lfBIZQLjıZ tù tj B,” LKUGHT GYA 118.0419 +I odtcff KfRCsH<O 
.KCBidf 
aADEKGI Ny fOÎ dÃãpigenin LZ leê Y+edF IFNje zî I !o PKKE HN OZo Ab 
2ù Rê fz OFNMRZ J5 yioKÎ !q alEX c-s yr AABADc-6 yu AABc-c +O +O fA 
f ÛPRÎ Lt ùb afùî f yu ÃAdFifok! dg (h,,5 Ü n,SÜRë 2 3) HMBC +enk 
: +ÛU KOoùdF 
ydš-s'ÃH-3' LAREN LHS Lh fekgf nA LjjÖHMEBcC +lenKkz 5f o - 
LDH KEE tofeûü! HA 361.28 ppmÃS 321.64 ppm ÛZ Leff KfRR 
. OAR ÎÛ ZE-4Ac-1' Î !qLJEERf LJEBIjGEK 
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. LAL LJIBIjLjhh fefppnA feULğ =6.59 ppm AZ H-3 fifoKÎ !f c-1' Gok GAS - 
§ = 103.72 ppm AZ LÃAeg CeRkydZPROCc-1’ ùhLPRaFH-3 Np - 
. ORT ZE-2Ac-10 ù! GALL tH ESEF tof Y1 o 8 364.78 ppmÃ 
HMBC 2 &5F fept+ZHEHA Üc-6 yu Adiya + | lOKByÃcad# Ljrienp KDU feRED 
Û 33.75 ppm LIS AZc-sAc-6 : OOS RENO 
Lfîzk Lc C-sAÃH-6 LfarpA! EEE +ofe f T ZEA OAR T ZS 07.705 ppm 
.H-6 ùhEBjpP c-7Ãc-s 
GERIT GA .c-s yur AB afl yf dpînÃ Ölzk( H-6) yur ÃoRf Tûr feRF Nb 
Ãc-7 Luh !eKPnA febLj-sAÃc-7 LIST Hf LH T aif Lens) H-1" 5!ek 
ladiTif Î !qc-7AÃ§ 3457.25 ppm le !gc-s ¥ LLORES aif Fegif 
I a Öz LAHOGAT amiUF LFEKeNS Lh !Ek2 YF fHNjLIOGE.S = 163.41 ppm 
.(hı,5 ı,5 Rë 2 J) c-o ù! ÖGNpLJFÛ 5 =160.53 ppm ÊZ N +0 
1T CY 1E \FEL jy XES EK GENL} Gez AiR K Giza] !qYÃnqa2@AÃ 
. (1976 LFEPA Combier) vitexin ù!B 
lan NE] !Q(isovitexin) 6 yu AB af f yp dFyÃcEU’ feo pPAfSLID I ZZ 
.LJFPUF KEjep yaz 
YFG DE 2 û (15.c) JAn!GBIAFAF+ oT Hp AStzZTÛf E Gf 2 GBDDREK 
: OSE apigeninù DY BABIS 
JÎ !g2TK 2n. = 328 nm YAGEÖBI 4G zf +A uv +zTÛf KokÛrî Hp LIZ 
. FLY e Fed 
yAGDFE2 &Xf yd¥lfAXaoH fênAÃ Ö5H If zDZORHAGS! ofe UF - 
.C-4 yu Ãdğzo oH pnÃ gaK+ ur !f OTF OSI yd. =+71nm) 
yu ÃAAğB2Zo oH pnÃÎ Z330 nm ÊZ (NaOH) 2 Jf = {SLR +qPeAn) - 
.C-7 
yAGNE2 &5 yašlafIXaoac pënÃ Ö5ı +Ç zDKerAE! ofe Û - 
. 7y ÃdëZo oH pَnÃ fA5( A1 = +6 nm) 
+ù 3HeYAGBofeqanpSyAGMFE2 &5 ydš¥aıcı; + HCI )pnAÃ Ö5yrî d2 Xf +l 


+A FAH ùZAÃQNXY CEAc-s O5eo oH nA HAfŠ( ۸^ = +70nm ) 1 +f zZDZ 
.C-6 yu Ad 
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15.C ÜÛı14.c Û13.C) YAPN!EBIAgMEAÃUV , HMBC , NMR 2 GXIKéYdHE i ZAK 
: OOF! f LHK(16.c Û 


70 


114 f [EBHSNHÊDEAHF41.4.3 


RFU FUDZ4.4.3 
(CD;OD Ûso uz) Ö5'H NMR LÃéelY AAU O SXEEAF LG! 1 SEZ (17.C) UNgU 
.(7 Û7Rë 2 Ğ 114Y+edbZ 


URE XE (J, Hz) + NFL gk foglEÊ __(öppm)HFq 26E 
H-6 1H 8.6 Ü2.0 FEE 7.45 
H-27 1H 2.0 CFE 7.43 
H-5ٌ 1H 8.6 CFE 6.93 
H-8 1H U FZ ED 6.83 
H -3 1H 1 ED 6.63 
H-6 1H U FZ ED 6.53 
O-CH3 3H 1 FED 3.68 


.114 Ytedbjed- +51 Hp 5 SIZE G KA SEXIZ(18.C) UNğU 


nm Î UNÎNJE 
ا‎ ETHIE 
I rgY npONl &NgIZ II rgrY 
345 267 MeOH 
400 269 NaOH 
423 272 AICLH 
30 23 AICI;/HCI 
35 265 NaOAc 
34 261 NaOAc /H;BO3 
SFEp5 phe dz NaOH 
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jij 
۳ 
El 


H8 


ا 
“ 
a‏ 

1 

۰ 

1 


seo. we 
ti 


ا 


E j 


اااي ۲ اطغ ا CPEPFLLG‏ 


9 
3ٍ 
i 


EF 


spectre proton :ECH: fbsal14 


i NVI 


طيف رقم(7): طیف 'H] NMR‏ المرکب 114 


spectre proton :ECH: fbsal14 


Ea ۲ ۲ ۲ ۲ 
7.75 7.50 71.25 7.00 6,75 


طيف رقم('7): طیف 1H] NM]‏ المرکب 114 
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114 MeOH + NaOH 


coecomam nertëéreosı ùl auan 4ں نے‎ 


nom Gڱ®‎ 1ı utcı1lisaveur 4 oen ı14 mecom ora 40d.= ww. ھر‎ 
ن کو‎ 3C Le 0O.®= 427.7 
m-a دص یں کروی کک‎ ora HOS.= U. 7+1 Z83: 
Lo. = - 
era a ن کو"‎ ve. rar ا‎ 
Lo. aoe 1 ا‎ 
ra mo. = u. r ۳ 
کش . 1 ت‎ 
ا‎ ١ " 1 
ہے ا‎ 1 ۹ 
ت‎ ١ 
~~ «4 1 ٍِ I. tk ۱ ٍ ۹ 1 
2 + ر 1 ۰ 2 " ج«‎ ٩ 3 
1 : 
1 ۹ 1 1 / ` 
1 ^ 0 1 . 
i-l می نک‎ 0 1 8 ٩ 1 
ni ٤ » u: 8 # i 1 
ت‎ . ul 1 3 5 i 
z= 1 ۰ * 
ن ۵ ا‎ 1 1 i 
e ر »= أ = 1 ا‎ ١ 1 
2 : | سس‎ ٤ 
2 : ّ اج ,ا بم‎ ١ i 
“&~ ~a ` ¬ 1 ٩ 1 
ت‎ a x“ 3 1 1 
ت - ل“‎ 5 1 “ 
. CET ک‎ 
= ا‎ vu. EL 1 “ 
1 : 
rn = : 
انت‎ 1 
u 1 
۴ 114 AICG ا‎ K 38 rx 114 AICO + HCI 
. ۰. r 
L0 HA, سا‎ aro Ho. 4 vU.oeu 
le ol “4د‎ 
ari. H3. D14 oars دی ساو‎ 
68 دلي‎ Leos avro. 
a2 = ا‎ 
a4 HOS, VDL a O gS 
۴ ف‎ 1 ora HOS. U. ”- 
ara HO, old i 
. 1 
1 
wi : 
۳ 1 1 و ا‎ ۶ 
آ‎ | 1Y ٠ 
i ۰ 
| | د اپ 1 رھ ص‎ : 
۹ 
bi * ۱ 1 » کا دک م‎ 1 
. 1 3 ۴ 
ot أ‎ TET > ًے‎ 
I 7.-4 1 ڪڪ‎ 0 2 ۰ 
۰ ھە‎ 1 ۴ i 
2 e / ١ ۱ ET 8 
۳# 1 ۰ سم‎ 1 ` . 
. 1 
سا‎ 1 ⁄ > i 
۲ ّ 7 ٣ e a <“ E 
E.١ ۸ 
8,۹1 1 / 1 i یه‎ . 
u 1 ١ / 1 i a aı ت ود‎ 
ب‎ 7 ۱ 1 : 4 : 
e * * اہ سے‎ 1 1 : 
۹ م سے‎ ۲ 1 1 
ج س‎ ١ 1 س‎ uns ` مەی‎ Fete ا‎ 
ا‎ ِ I NORIIEIR TONE Fr rani 
ا‎ ok 114 4 114 NaOAc + H3BO3 ۴ 
e ا‎ 
F9 HOF, Udi FT ¥ : 
mw a ّ 
أ‎ 1 & N ر‎ 
1 v ۳ ۹ 
مر 3 ‌ 1 أ‎ 
أ‎ E: کے هة‎ 
: 3 . 
#.*| 1 x 
2 % f 
1» ا أ‎ ¥ 1 
jê î ا‎ 8 ۶ . 
HH 1 
۹ + 1 ۴ نه‎ ! 
'# کا اھ‎ i : 3 e. “- 
1 % 4 
CE ا‎ SF 1 
ّ b 
أ‎ ١ 1 5 1 
i ۲ . 
٤ ١ أ پک س‎ 1 35 
A : ی‎ 1 i 1 i 
8 1 ن بت و و صح ص ي‎ x جه‎ 
٤ جم ت و‎ 
LT E چ‎ 4 j wpe. و‎ a 2 


ا و دی 


.114 f [BHP Hid 2§FSNgNR UE JF 1£ ګUD:;Z8) طيف رفم‎ 
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Baur 


: üUbHE 
BılZ (7 = 8.6; 2.0 Hz) OFHIAOG Aled qpnÃ ( 7Ã 7RÈë 2 ĞJ5 ) 'H NMR 2 5 Lj 
ÃH-6' LIX Î !oY1 IGS = 7.43 ppm AZ (= 2.0 Hz) EleGqyd¥BHIQS = 7.45 ppm 
Î ù!gYùÛî Ij5 = 6.93 ppm ÛZ J =8.6 Hz UfeKKIEBFE lG qLjHOGE. OfARF i A-2 
6.53 ppmÃS = 6.63 ppmÃS = 3.68 ppm fAZıH ydğhK feq! üAeAnþ Î !g ¥ qH-5’ 
. OAR Û ZA-6 Uı-3 U-s LDIS+ I f GDL} S-= 
Ok. YG DEZA GF LFFSS = 68 ppm AF 3H YOFREFEGDEG eA) LDGF 
zU LK! o 3 a Ü Ü yu fAFOBYE dF FEISLE le Yad AK GzaF IHN) 
HNiyur AEfiRoRA .+ E HeRNySAAZE Û yê #2 j zÃoîZ lab KÛR df IHN 
ùt gis AStzTÛ 2 GHD !qa Dî 3 OZR Û LAFLNHiUYKUGR df 
GK ) PE 2 2na. = 345 nm AZ 1 +f Z fA yAGDBYN d( RE ) 2 ÛJ Lj! o 
(GbR yûdšna = 55 nm) 1 HH zDHHErKEB! ofeÛF Kp. LFSI5SLE les Y+edt DHS 
HH@ÎT Z eınpþ FZ KPDGE.4 yÃdB?o oH pnÃ Î ZAJGŠNaoH +3 qfehd Au 1f LOTS 
FùnA feù LIÃ Ü7yÃağro oH ¥ @ I ZWfS nm 335 Î !q310 YGdBZ SXF flin 
2 ùĞA AICI, 2 ù5 +ùLAÇIAb. yû AQ fRı Njyfok LQ OBYq AF LHI ZAONZ 
Lo Î ZAJ3’-4-diOH YT De +|O¥ Î ZA +ÃeGNjOFE) ACADIEL pnÃ Ljfa ıcı,+Hcı 
KDFÛF ۸^ = 45 nm tù QMEOPHAGBoOfeqyYAGNE2 SNaicı; + HCI 2 SHIA 
LR K.6yÃdÎ ZA did AH ZA G 1 !g¥e qÛ yÃdBheo oH +ZAofdY tedF 
+ù dH LFO+KLDLDFK O SzAQF IHNJYAAEHK .(18.c Û7.c) YAFRN!BK Gd IHNj 
: OOGE1 14 Y+teddoeRdk 
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11Ef [PEHANHAFEDIHE5.4.3 


RFU FUDZ.5.4.3 
(CD;OD Û50 MHz) Ö5 'H NMR LÃAeRSY AAU O SXEEAF LG! 1EZ (19.C) UN 
(9' Û9 Rë 2 ĞJ) 11E YFeddZ 


(6 ppm) Hq 6E 
7.89 


6.69 
6.65 
6.55 
3.68 


Ring 
FE 


(J, Hz) † NHEL gk 
8.7 


8.9 


URN 
H-2', H-6' 


H-3' , H-5' 
H-3 
H-6 ÃDH-8 
O-CB: (6) 


.(10 Pë 2 J 11E YFedbjedt- +f HHS 5 AS!ZTÛ E G FH SEXIZ(20.C) UNgU 


2 TH 


MeOH 
NaOH 
AICI; 
HCI / AICI; 
NaOAc 
H;BO;/NaOAc 


NaOH 


I +K Z 
2711 
279 
27 
279 
278 
26 


SES feha|R dz 


nm OnÃd yÃGf 
ã aPKC 
331 


350 , 2 
347 , 01 
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14K Z 
36 
39 
37 
32 
30 
362 


mn 
ک2‎ 
m= أ‎ 
a = nequisitien ruremetars 
a 
i 8 
arm 
ت‎ e 
Fares 
2 13 
even س‎ 
3 ™ 
1 
2 mont & 
am A 
2 DS 
- CR 
2 E ee 
x ritim 
3 i.e £ 
1 س‎ 
E N oe 
4 mm 
mon me. ar 
"i Sa 
€3 < rrveesiag pumas 
1 Ie 
5 ne tenes ms 
= = 
2 : 
3 im 
‌ : 
* 
a e pit perene 
3 e nM o 
7 is 
Hi nN 
i i ym 
7 reê 
mn Shi pale 
= n 

gmt onte ream 

a‏ ت 

1 ک2 

ea - agente rarer 

5: e 

n ur} 

um 2 

کے == 

3 1 

3 I 

dae سا‎ 

2 n 

= ُ 

Ten 

5 

1 

2 

ج 

H1 

3 

Hi 

= 

3 

3 

% 

۳ 

8 

r 

Hi 


Tam e 


چ 


Spectre proton :ECH: fbsalle 


NC 


0س 


طیف رقم(9): طیف 'H] N۸‏ المرکب 11٤‏ 


س 
6.75 


طيف رقم('9): طف NM‏ ]1 


:ECH: fbsalle 


50۷ س— 
6 ._—— 


spectre proton 


7 
7.25 
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PEKE 


11٤ المرکب‎ 


طبف رق 
: 


رم 


0) 
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11٤ المرکب‎ 1H] N۷۸ طیف‎ 


88 
ai HHH og § 8 ska ke Ë2 ۴ 
g~ f, HE HE? j Ej EHLE ا | ا‎ CL Hal «iii KE E. stata 
16 28ã ?  # Frog 8 srERRS225 e84 „ESS 
1 : 2 ٤ أ‎ Lik 1 5 1 jjS 5 ^ f ده‎ jÎ 
ع 1 ة 8ة‎ Rf FEF 1 
lll ناسا‎ ul 
i ci3 ا‎ eÎanî sunueazHÊz canlêsos svêcêc 3 inl ۳ Sa tanlfssr et 
LI 
iiss 
Cis i i 
8 
ri 
2 5 
m~ 
r” 
3 2 
8 
me حے‎ 
ssl! = 8 EL 
ll ® چ‎ aie 
3 ه‎ o 
| 
8 04 
ت‎ 
Ess 
کت‎ 5 
2 0 س‎ 
8 e 
Zz o ot 
- iit 
i 
ھڇ‎ og 
3| : 
3. 
2 
ا‎ 
س‎ 
3 
i 
oso 
urns 
sis 
Eis 
e 
س و‎ 8 
LL ed i 
E og 
س‎ 
em a ا‎ ٍ 
Em 
i 


Spectre proton :ECH: fbsalle 


M~ AeBo 


11E المركب‎ HRH HUE FSR UE FF 1£ UD:Z1 طف رتقم)0‎ 
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: üUbHE 
LE AD 9° ÜU9R# 2 &5 ) 'H NMR LFEODZAAI O SXEEAFE LAQ + SEN DRK 
+EZGIU dAB YÃù LjL_}# O pênqÃ LZ alzkê 5.93 ppm ÃS .85 ppm ÛZ LJpYK LEZ 
LjitedqyYGAFfHNjanpS. OfARF T ZZH-5’AH-3 L}MAKENAH-6 A H-2 LjhAKeNGT !qadr A 
H-s8ÃD1-6ÃH-3 Lhd yù+ Î !q¥[ I5 =6.55 ppm AS =6.65 ppm ÛZ 1H Yd JKEGD 
+ùT F ÖOÛMÊS = 3.68 ppm BılZ 3H yYù dR RGDEG PNA Cî IL HOGE. OAR TÛ ZZ 
+O tent ta ¥ T f KEzAF RNPAK.1 SAAARNZZAAMD 


SRSZTÛE Gf 2 GHDPZA feo !qaDR, Uk, Uk Uh, LISE +z GORA 
nax = 336 nm LZ 1 +HOIT zZ#f yA ANBYyN dF (10 DE ) 2 AF LHL! o UO gH 
«ûî gize Û LAYÃA!T G (3 yu Addn pnÃ) LÃBidf +z ! FoF 
tofegt Ago tnšLj' yu ÃAdBzo om pnÃl f OAGMEyAOAFEÎ !gNaoH ù!f +8 f oA 
EYRE ONG .+ gur !f IOT!EYGEF yd. = 63 nm) HG 2f I +HEFAED 
7 yu Ãdëzo oH pnqÃÎ ZZMNjYyRA331 ım ÛZ Lin 4HG Z 2 SXF HNJLHOGE.H = RI1 
+ù He+AKEBù ofeçÃk GD Yr Š HCIA AICI, +¥ gAB.H =R, DE § || !RLHAR{ & 
™ZAÃ2ùo oH ùhyzT55 yu AAEAROAZA (ıı = 46 nm) yYAGOBYN d2 HOBIAOZ 
FûnA fe UlÃ.H = R2 MıNyA!BOGKK Gd HUG yu Add dû + zÃoîûFÊrÃ 
JjIKB6 yur AdBIKT 3 +d +AU +ZAoRuIEKDGA.CH: =R, DIRA L} 34A ZA 
: AM YtedFfNj 1 UPRhKGXAF IFNIOK.8 yu ABEIMOZS 
(20.cÜÛ19.C) YARN!BBLAEIK GzQF IHNjY# .Hispidulin 
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11F Û13 Û1A 43 ÛE33 D1 ÛBC1: U JEH RIE a {EOKF 6.4.3 


Çen 11F Û13 ÜÛ1A Ûk43 ÜE33 BDı ÛÜsc1 KGPdDRZA YT Lj Rok AE 
NFR ez I ZAG fAfpAUVùYRENA'H NMR LIS KGzd} ZARE 


.+ AAI! SERF a KOSNFES HN2 NKL+C lePÛF 


8C1 Y+adFtjedF- +01 Hp AS!ZTU E GF 4EZ 1.C) UNRU 


2 TH 


MeOH 
NaOH 
AICH 


AICLI/HCI 
NaOAc 


NaOAc /H;BO; 
NaOH 


I +K Z 


274 
271 


271 
šJEp5 fhe d> 


nm OpaF yAOf 
3 ePIKFZK) 


30 
304 Û 349 


304 
385 


Zz 


8D1 ¥Y+adFtgedF- +f Hp 5 AS!Z2TÛ E GF 4 SENZ(22.C) UN 


2 TAF 


MeOH 
NaOH 


AICHE 
AICH/HCI 
NaOAc 


NaOAc /H;BO; 
NaOH 


I +K Z 
23 
272 


258 
256 
258 


258 


JES Fehr d> 


nm ÖnÃdk yÃOf 
ã aPIKFZKj 


268 


80 


1G 
30 
34 
36 


351 
36 


351 


THK Z 


357 


tu f (If OIE 405 


366 
352 
381 


371 


E43 Y+edftğjedf- +l Hp 5 AS!ZTÛf E GF FA SEXIZ(23.C)_UNğU 


TE‏ 2 ااا 
IH Z 3 aPIKFZK) IHG Z‏ 
MeOH‏ 268 329 
+r Hf Af ODIEE 387 271 NaOH‏ 
AICI;‏ 274 351 414 
AICI,/HCI‏ 349 38 
NaOAc‏ 269 34 399 
NaOAc /H;BO;‏ 269 327 404 
5FEp5 fehegf d> NaOH‏ 
Y+edftjedt- +f H5 AS!ZTU E GF 4 SEXIZ(24.C) UNBU‏ 113 
TE‏ 2 ااا 
IH Z 3 aPIKFZK) I +I Z‏ 
MeOH‏ 268 328 
NaOH‏ 274 388 
AICH‏ 274 322 427 
AICIH/HCI‏ 23 319 355 
EE NaOAc‏ 319 35 
NaOAc /H;BO;3‏ 20 26 398 
FEp5 fehegf dz NaOH‏ 5 
11FYFedk +ğed- +51 HS AS!ZTU E G 4 SENZ(25.C) UN‏ 
TE‏ 2 اا ا 
IH Z a ePIKIARL I +I Z‏ 
MeOH‏ 24 329 
NaOH‏ 32 32 400 
AICI;‏ 278 34 346 
AICI/HCI‏ 29 34 346 
NaOAc‏ 282 309 
NaOAc /H3BO;3‏ 279 349 
fEp5 fehegf dZ NaOH‏ 5 
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Chrysanthemum fuscatum i diL jE T Lj EDÎ ZA fedf hine YT HA! 
C. fuscatumÎ zZedpPÛr yAÃt 0 +&eoT 1 K GE DL HKESREZÛ Colocynthis vulgartisÃ 
Lg +FeoT f +Uf KEHDIGLG, deng ¥ Q14 UOPALAE KeÃAkKGr ãfogL}Z 
ıÃ(CRSTRA) +ù 5 UID! GRU AKG ated GeoT f+ GIDETAZ 
+ù AA! ù SED ERFGR gq + Jeff LHDAGÊN BPS ã 2o0UBAÃ c. vulgaris KHMDD 
Kaur Pf Gidî ù AAS K fei HPÛF Njı REDE A24 ùt o + jeff (Ri rj hor 
+ùda5Ljıd# BEÎ dtfRI NjljODD# iar H1 fegf I IqOAGSG ef 1T Gc. Jfuscatum 
„ in vivoÃin vitro KfefEhH SAA 
YùÙt o KjFAABIEDAGISE BK dl lj ã fd dinjî +a € Aodf K!EDA!A 
€ DK dFLhdREUz12.5 ùù! gez Ate! £ otf ã Û + AGinf HOFPY N 4Z G3 
KR eA + Î !q18/1/1 Ü13/3/3/1 Ü4/3/3 yd a KKK BI JGR HOAGINS 
yùT gf KG LH¥DpASBAÃENK zedRf Ar11 Ürs Ür2 2Ã 4Di XRF DEERSBK 
+IPEHGDOCER oya geza) ZAFER FLEA off (2 UD Û] ) JGR 
.Sephadexù f piz ZZ 
ogez eH || ADF > GU KGET Lp Z2 DFE KA 
L 1 feff IHNjK 2f DHA .+ BB +A C MNRÃ'H NMR +R Uv +ZTÛF + EK 
Î !qGğoDÖdS +zîuf KGedFU’ zhKùüFz Kffo dğK Gedš FIZ Fz .gfed17 
OBL FIR + BZ Î !qOFHGIyYAAGI Gf + BZ Î !qGlJ ZMA isoflavoneù !f + HÊ 
.KGeadF 


المراجع 


Attaway, J. A . (1994). Citrus juice flavonoids with anticarcinogenic and antitumor properties in “food 
phytochemical” for cancer prevention. I. Fruits and vegetales ( M. T Huang, T. Osawa, C.T. Ho, and R.T . 
Rosen, ed s) , A CS Symposium Series 546, pp , 240-248. American Chemical Society, Washington , JC. 
Audier, H. (1996). Etudes des composées flavoniques par spectrometrie de masse, Bull. Soc. Chim. 9, 28792- 
2899. 

Berthier, A. (1972). La chromatographie et ses applications Dunod , Paris 

Bronner, W.E.; Beecher, G.R. (1995). Extraction and measurement of prominent flavonoids in orange and 
grape fruit juice concentrates. J. Chromatogr. 705, 247-256. 

Bruneton, J. (1986). Drogues and flavonoids . Elements de phytochimie et de pharmacognosie P 156-170. 
Bruneton, (1993). Pharmacgynosie phytochmie des plantes medicinales P. 272-279 technique et documenttions 
Lavoisier. 

Bruneton, J. (1999). Pharmacognosie phytochimie plantes medicinales 2*™ édition Cedev Paris 

Cai, H.; Raynaud, D.; Stewartd,,W.P.; Gescher, A.J. (2006). A simple HPLC method for the determination of 
apigenin in mousse tissues. Biomed. Chromathogr. PMID: 16506281[PubMed]. 

Chopin, J. (1966). Actualité de phytochimie fondamentale, 119 .2*™ serie, editeur, Masson, Paris. 

Cody, U.; Middleton, E; Harbone, J. B. (1986). Plant flavonoids in biology and medecine, biochemical, 
pharma cological and structure activity relation ships .Allan R. Liss, New york. 

Combier, M.; Jay, B, B.; Voivin, P. Lebreton (1974). Influence des 6 (ou) 8 substitutions sur le comportement 
spectrophotometrique et chromatographiques des flavonoles. 

Daragsted, L.O.; Stube, M; Leth (1997). Dietary levels of plant phenols and other non nutritive components: 
could they prevent cancer, Eur. Cancer Prev. 6, 522-528. 

Ellio Medleton, J. (1984). The flavonoids. Trends Pharmacol Sci 5, 335-338. 

Geissman, T. (1955). In modern methods of plant nalysis. Vol III, K. Paech et V. Tracey P:133 

Grise bach, (1965). In chemistry and biochemistry of plant pigments. T. W. Good Win Editeur Academic Press. 
New York. 

Haborne, J. B. (1977). In “Biology and Chemistry of Compositae” . Heywood, V. H. 

Harborne,J. B .(1964). Biochemistry of phenolic compounds, Academic Press, New york. 

Harbrine, J. B..; Mabry, H.; Mabry, T.J. (1975). The flavonoids .Time I, Tome II, Edition Chapman and Hall, 
London. 

Harbone, J.B.; Baxter, H. (1999). The hand book of natural flavonoids , Willey , Chapman and Hall, London. 
Harborne, J. B. (1967). Comparative biochemistry of the flavonoids. Editeur Academic Press London. 
Harborne, J. B. (1952). In chemistry and biochemistry of plants pigments. T. W. Good Win Editeur Academic 
Press, New York. P: 220. 

Harborne, J.B.; Mrbry, T. J. (1982). The flavonoids advance in reaserch. Edition Chapman and Hall, London. 
Harborne; J. B. (1988). The flavonoids. Edition Champman and Hall. 

Hermann, K . (1976). Flavonols and flavones in food plants: A review. J Food Technol .11, 433-448. 

Hertog, M.G.L.; Feskens, E.J; Hollman, P.C.H.; katan, M.B.; kromhout, D. (1993). Dietary, antioxidant 
flavonoids and risk of coronary heart disease. Lancet 342, 1007-1011. 

Jurd, L.; Horowitz, L.; (1962). Spectral properties of flavonoid compounds. In Gers sman, T. T., the chemistry 
of the flavonoids. Editeur Pergaman Press Oxford. P.107 

Jurd, U. (1962). In the chemistry of flavonoids compounds, T, A. Geissman Editeur Pergaman Press. New 
York. 

Kuhno, J. (1976). The flovonoids: A class of semi essential food components; their role in human nutution. 
World Rev. Nutr. Dict 24, 117-19. 

Lee, G.S.; Kim, H.J.; Lee, Y.S.G (2003). A new anti-HIV flavonoid glucuronide from Chrysanthemum 
morifolium. Planta Med. 69(9), 859-861. 

Loiseleur, J. (1963). Techniques de laboratoire. Chimie, physique, Chimie biologique Tome I, Fascicule I ; 
Editeurs Masson et Cie. 

Mabry, J. (1969). In perspectives in phytochemisti plyxachemes try , Editeur J.B Harborne et T.Swain 

P.20 Academic Press London. 

Mabry, J.; Markham, K. R; Thomas, M.Z.; (1970). The systematic identification of flavonoids Editeur 
Springer Verlag Berlin. 

Markham, K.R. (1982). Techniques of flavonoids identification. Academic Press, London 

Middleton , E.3. (1996). In biological properties of plant flavonoids: an overview. 

Intel. Pharmcognosy. 

Price, K.R.; Rhodes, M. J. C. (1997). Analysis of the major flavonol glygosides present in four varieties of 
anion (Allium cepa) and changes in composition resulting from autolysis. J. Sci. Agric, 74, 331-339. 

Quezel, P.; Santa, S. (1963). Nouvelle flore de L’ Algerie et des régions désertiques méridionales. U.2 P, 902, 


83 


CNRS Paris. 

Ribireau- Gayon,(1968). les composés phenoliques des vegetaux .Edition Dunod Paris. 

Rice-Evans, C.A.; Millar, N.J.; Paganga (1996). Structure antioxidant activity relation-ships of flavonoids and 
phenolic acids. Free. Radic. Biol. Med. 20, 933-956. 

Robinson, R. (1936). Nature, 137, 1172 P: 203. 

Sanni, C.; Sauvin, H. (1952). Les couleurs des fleurs et des fruits, Anthocyannes et flavones. 

Editeurs du museum, Paris. P : 220. 

Stavric; Matula, T.I. (1992). Flavonoids in food; Their significance for nutrition and health, p 274-294. 
Trease, G.E. (1966). Textbook of Pharmacognozy Bailliere, Tindall and Cassell. London. 


84 


د ا ا 
I [a NMAFQMIFFI1‏ 
aùz yfePÛF FA UED!EEET LF U HFH Gf Kft thd AÛ +jen!f fek‏ 
ıo: °2 FuB LS +Û :(RoS) +OTL +A +Û ud GZ !oL jn +û! yafif‏ 
KérhqbrŞÜSAKEdS 2 FEAF LHF LFEB+OTLS af x a df ULF Kb.No,‏ 
retinoic acid Kf SKBDÎ lhyridinlf lutathioneÙ ù f yU RAZAN + KEI U dZj dFIfEDZ‏ 
#ÙRf yU ÛÎ Gnig#daÛf LHFREzIf a ROSù!f LHFEEp! Fur zf NAGY D tocopherolÃ‏ > 
lJeroxidase ÛÛ ù BF oxidase fol o2!f yfePqfEA (2005 ULÃEPCA Danieı) I aH‏ 
Lk O5(Adf YAZ Ûytokine) +IAAKeESKfeGF anf WHNjEOER dioxygenasesAÃ mono‏ 
ÛULÃEPA Valko 1989 BalinÃ Allen) T APF yT fARf‏ 2006( . 


he INMPFNIF1.1 
KG dEILLF YP KODE AFe!f fn KfffodfoDOAeAR; JAT efHjtROS!f afak 
.ketone reductaselfÃ ldehyde reductase NADH-cytochrome!f Yùü ù FBAPIGF + fe rPÛF 
Ljıdb>” eRınf OASadrenalineA dopamine ùf YABO KGBAFEU’ zhhg +D/ÛP LHX 
YZ NEG (1989 UutteridgeA Halliwell) CYP reductase YALFhiHf a f +Û YÛP 
ÖÜ5H0»ùù DZnRgغo,»:‎ +Ren URjJo» yaSpAguEetPÜÛF HNjYZGA Uemiquinone +an 
KüZG&afeÃ (1990 eyer) Quinone ù!f +en +PA +KOZEY Y\ DH fj . CAF nA 
O2 ù ù!f gı! ASFentonù!f KüZEk aS ADoH°ù!f BAS! fed K EEF aku: ofê Haber-weiss 
KESEK GEF LAFRfzEf YPEA Û1995 utteridge) BAP! SUGGS ZBET HA 
MA CAGHnexana1) + ù df KjABÛF U PHTK J +e LAFE UREA 1 PHAR +ÛF 
iS +e || UF ã A{ dH . Bentane!fÃ Ethane! yd le |4 Yl Û !f 
2 RLUD2EOf U’ ezRf Mp.(1934 ÛWeissA Harber) LKb!f + SEHIF OfBe!fA T Rifo!f eft olf 
ROS!f UBRGUCUHE 2az5GAG f +8 1f OR OR AFe!f fnj!BYPSGAZELE 1eFf 
yüPGĞI5. (1994 Halliwel1!) mutagene fAcytotoxicityl YuMHHEIT KGADZ I ZZG+zl9Z 
+daljf yUPf ag ADikos!feeoKUESZGT f +B FBjÛBZ axé dÃDz işe EG Aki 
dioxygeneÙ! OO eÃv: olfÃ Hypoxieù!f KÛG@AÃ uv KZETÛ LE DHE UA +û! 6F df 
cyp ) yA aûuf KE EIU’ RÙ ofA myeloperoxidase mTIGAÃ ÖzĞ la Gj OTA 
UHguerAÃ ÖÃer!ÛF Ya Rf GEZ A +@f ¥ ü|R Û OTlÖxenobioticsÃ (monooxygenase 


(Cu, Fe”) LOI zO Ken!f AG 4f Yl Û f ubiquinols!f KH dZ2pKGE.ROS 
„(2005 WijayammalÃNevin 1986 utteridge AHalliwel!) O2” !f UMG 
Lı d¥ ùzÖZIBHb 1f HDK JEE d4 AFP! CEHÎ ab U FE LpfARf 1 ZDGDX 
Hek ytjfefad 2A6 APAPIEf > +Aplelf EG AQKjLF UETEOYA dF LFRKADE GP 
ùùDÊz#dEsobùù!f LfeAb fA o2A CF !qH02ù DyÃod catalase YPERA GE Ukos!f 
KGÙReNAÃhemoxygenaseÃ quinone reductase SH-px YPAD RU0»: ùÙù! GùnRdۍ”‎ 


LFePÃ ÛWalko) 2 +Apie!f ê@f Ãfj K@aIgÈ! j 2/A! eR f K XA thioredoxine 
.)06 


Re |NAHFIRAE2.1 
(A ¥DKGEDZ +A! +6 +d NS GAGE 1 ABZYPPEf O +Agef fri Bb 
NADPH/NAD jA +ã +Ã@!f K@ZIQE Dpcssc/csH!f alfath . pH!f FNjJUR@A Ufe Pq 
afat o U zp Gir zhi td3lFf HNjyeZ LUA .(1985 Uiegler) Trxss/Trx (SH2)A 
¥! i ABF O +pef CE 1f FNJEBA ÜdePÛF K FEBS dxraDHY oSHAÃTrx LIB¥ 
.(1990 ilbert) + +AfPf KGEAf Wpac 2 T L}rqt WAtBF LD 


[ Glycolysis/Krebs Cycle | [ Pentose Cycle/Lipid oxidation | 
redox cycling | 
NADPH XX #  2GSH 
GSS 
Reductas: 
⁄/ xX asso 
NADP 


Gilycolysis أ‎ 
NAD(P)H ا‎ 
ل‎ [ ATP-depletionl 


NAD(P) * 


| Activation of Nû HF 
exchange HCO; /Na” co-transport 
e ٣ 
[Acidosis] 


Superoxide 


dismutase چ‎ 1 [Na'] 
هه 5 س‎ Impairment of Na" /K 1 
GSH depletion 1 and Ca” pumps reversal Na /Ca™* 
| and protein -SH modification xchang: 
إ1‎ 
ب‎ 
Lipid TIC J; 
Catalase M * . . peroxidation . 
O» H2 O» OH +OH —__. ROOH GSSG 
GsH i Fs 
1 ا‎ 
E... Peroxidase 
ROH \ GSH 
GSSG 
2H,O ٣ 


2 


„(1990 hilbert) Î f +8 FEUAY+ ê +Ãpe!f KfeÃgf :(1.B) A} 
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Î MFNSIF! E .2.1 
csHùù!f a24 OFAN LIRK û f YAXA OR pef OBEN KEDE alfa 
Laj AR dF Zd BêtçÛı-11 mı) afd Ak !BhGZ yda ABAPIBf 
(y-GCS) -glutamyl cysteine synthetase OCBHIYPfN{2000 U/asagayamAÃKritin) L-glatamate 
lg +û! fer dF ljeÃp LE üu' A Û1996 ÛL ÃEPA Williamson) (GS) glutathione synthetase Ã 
yùpEÃ LÞL PIX +AfP!f BEIAf Kfedoy| LyftdArbxenobiotics f KiSFERHS 12 tHe 
[BÛ d#deoxyribonucléolides! 5 ù BAXÎ ABF OfARf DHQX(1993 UaylorABray) LR § DZ 

„(1998 ULFEPKOkuno) ProstaglandinefÃ Leukotreinef ¥ Û|R A+ ZEHF! GR û! 
yùdZ ù fd¥+TTA RّOS!f yaz edî yZGY 5 3O LF f +f JA RDSSH!S YPS 
CFPAIRĞP 2205 ÃDoR!f pnA Ö5yaPSLDLHEBAPp RGF cssGY + BD UiPx!f 
Lhdayù# ffAGGE.T A 8f GEIÛ! Y ABF >1 off ã EZFRod HE Gsscù! GpfeK alfa 
Où5ljeÃAûı NS APAREYf LED DEA UpGEoOdK GHNEPARE Gsscù fA csHù!f 
Î ù!q100 afd5 APAPIBf ağeKLF Ipgeky|A ÛR +û! gr dyztf aczA! 3Z + feq 
+û REF KC LFAeHG Lf R FUN yÃeARSî f LE ÛR dbsHù! WAL Ufok.ladši 000 
HDT! LOI ADAFh 5|] !Rı! IPA . (1999 Arriago) OY RFA ADNù DZ? eu: !f 
3:1 LıhBidbssc/osH + Lf OfERA yÃe AR !ES IIR +K oFD_ HS! BU gÛF 

.(1999 briffith) 
OAÃĞI ADE LjFOÛT § f sH LMBDGE Uhiol-disuffidesù !f LpfAKOASEDE ã od DI 
KfediTqeysteineA CoSH :+ù BÛ GF 14Df KURK afar Û SAKES 2 ROA LOY 
C-Jun Onco Oùllf ù dzRf i APAPIEf osm HHéGE.T ADF Ling #Ape!f yT ARF 
+R Î ZÖNA ù!@apo-sp 1 ù!f OBaf 2 RA Ûıp-ı LjÃeNŞ! HZ ft A protein 

ù OY yf CG I APAPIOf DX !GIf =1 oRA.(1999 UFEPA Kritin) GSH/GSSG 
Û ÃeùüÙPAÃ Nakamura) GSSsGùù!f DZ fekKYüP LADS !Gf LPOAEES f A PAFHNYZAA 
+Ù deen KGHTRF aÃnjA + dje KÛAGI If 4Dyehassc YEzdNEEG x +3. (1997 
ÖÜ5protein disulfde isomeraseÙÃ glutaredoxinÙ fÃ thioredoxin YAEKK Ü2 PAXY/PEREA 

„(2006 ÛLÃEPA Geen) LFKADE KER dl jokk 
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(Trx) Thioredoxin !JZ2.1 
+z RLjiennî Û Ap yÃĞDZDAQE+§ +Afe!f +aalf DIXODL Si Apek alfa 
AP-1 JùÃIZ +AfPUDILTT ord OE Û JAZ Lj JRF yüP LHD BBIAGhETEOZ 
NJ! Gı fpEDORF +! PAF NPAT NLJHSLDOzNS aAgf friiBDS1 996 U ÃEPA Caskada) 
otgreave) LDI ADH NZANjGAZA 000 Î !q100ùNIrxağeKkY|5.thioredoxine reductase 
YFUTOLJS FApeAG AFB! jen Lhd SRK GEY+TOT Hf LRKEDE > +A .(1998 

. (1997 LFEPA May) +tan YPIp! KRI K GEN Ez 
methionine ARibonucleotide reductaseù ù! OljÃegnF AGE aAfnk jf Ape MES 
olmgrenAÃ Lundstrom) OF Af Où RPEEf ã Aù fod RifoK || !fE\ sulfoxide reductase 
Hill) ADNÃ NF-kB Û FIııe BaLFI :yAIPIg ÛF YAZ LjNSXEEÛF lT EHDÊ (1 990 
Kı KEM ODTIÖGĞı dË. 4p-ı Ljéeùı DZÛÎ LBZÛùT GI yùı TÊ (1995 Û reismanÃ 
FOR dA +Û KEE Nj YAK GEAR 1f YELDA + SEA GUPA Fibroblastù ŞÃ 
fA G-s + KPH aA +f YfePqeDOT Rf (2007ULFEPA Raja) KER û! ffNdkH:0»! 
KÜüĞı#TA KJ +AedReghnjî yA okeù Dî Rı fA OÃeRET LCE Tx peroxidase ù !f 
interlieukin -2Ã glucucortides KÙR dE TIÜ+ DEI EKÛXo+A CAZ !q gij +Hoegif 

„(1993 Û EPA Okuno 


I [a NAIF? a IFNPE dEür 3.2.1 

Où 5G &F‡ed?A thioredoxin reductase Uhioredoxin ÛGSSG reductase Ljdyù¥# ¥ ZÖZ 
Î ù ZA PKERNAKROL KET EBE ã FIK GACIDZREREF YARE HESS. OF AfP!f =1 off 
ùù!B®I E@f yüÛP LMzps-sc) KRHAFRDZDPS-SP) KPH KGKE(-SH) Thiol lA 
Où S52ùN}R +-glutamyl cysteine Womocysteine Wysteine GSH ùNIREKK ECNBESH 
GSSG :JùAl#eductase KOI QE) ZK GÃeNŞ IHNjlithilation 2 AEA ORE UONPACAT 

.(1997 ÛLÃEPA Bouton) disulfide oxido reductase A lhioredoxin reductase Weductase 
Î ZZ> +A I ABF QFE Ce 4f Kfeazk | Z2 pK LODZ KfezRG 
KfeÃgf BEG DELUF USF UL jéeNG 5 JPKURNAAÃ DNA 3š šBKEÛÜ APF aj y|LjKfeGAdZ 
Ö5 OM tsbAÃ Gû +Ãe!f FDA ofa û Lj YZ LÃFKAÃ .(2003 Üatanishi)} HBF 
OG@f yfedF ye GÈ H0, L}D.5 mmeÃu o O5 Aj BH YIL} kot !e PAF GEA 
(CE NDKEFfeBf U z#NXK!fDA! .(1998 Ü Seen) ÖcêAf T ABF eeRf yfzdzK UADZ 
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(1999 ûrriago) 4p-1 KÜJENOEIA Ûf ygAz OFLjLDZYEK fp + FPZYPIEf +4 +fef 
ã ok + kjÃenp I IH I ZARNjZ 1 off 1ne6 2 ARA .(1996Ü ackerÃ Sen) Ap2Ã NFKBÃ 
LjJeOF latPUr NjfEoA UR +Ûf ADle+nğÃ leğ df KĞZH +R ü! ler IHN! agog 
«OPI ff yqÃz !3iA 
Gadd-153 AD1993 UMooreÃChoi) C-Jun, egr-1 RIF KO LIU Z#ĞBF || OÈ 
KfezfA . (1995 ÜreismanÃ Hiıı) Öf AFP! Fj T !otHER Û YUP LMHS feqi 
: Od pK ORJA yA yîna BÎT ofS x +Ape!f 
yjicta ackf LEDOEI4 Uf yadahaDnù !f B&F yYGAYASY yaz o .1 
af n êZÛ aDNù!f pfÃp yan Ãepgif Ofëe!f GET GC 1F Ke KUPIERS 
„(1993 ÛL ÃEPA walker) Ken! YPIp ADL NEK IEE + E 
+E 2A nf rij A FEU +f + PAF Rifok.2 
yf a2 Ãezd UBaUf JGzn™ +1 G Of LIF LjrELR û f 51 1 .3 
. ADNù!f yfAQZHDyAS FAG (|| la 
REHÎ a nD DEO YETA YPS GFE CEI Ûf yd || AZ ZZ +z LKR ã f A Db 
AD(S-OH) sulfenique l@A[ Ö5 ANjXK cysteine ùf Lf FD eNpok .+dğéerp +hAGo 
YETA LHR § !f Np(1999 UAkerboonÃ Sies) (SO;H) sulfonique A (-SO,H) sulfinique 
AP-1 +r dF J Û BOF I4 Ûf yd UB@F f DEF YPSDNAùR!EHf OBR 10Z 
LR § 2 I ZFEbNr-kKB i Alf ydaf NDA AS5Ûı1990 LEPA Ûizenman) NF-1Ã 
Ge Pq LEA Ü!ePadZeA[( hi¥K LDOZHG ORF ADN UfBe ã3/R d4} ZZ +APDZ Golf 
PEj\Û! + PAG! KER f YAZ JN FDUReF1) redox factor-1N2 ez5OZAL]_#eNDrrx yz 
LHZp-1) activator protein1 ffzdFY+TRA .(1998 een) (H0, @ AcGsH +A A +8 
KH OTF f +8 PEU KfeTAZ BEBZjEANY IR ST Bf Fos-Jun RDrun-Jun ORE 
HEK fA Öfîl did Af YET LIE NITE i1993 UEP Okuno) +RHLF +ajiUf 
Gonzalez) +R UA +4 Golf yAdZANK Jun LjéeBS52 LER û f yd. H0, ùf 
.(1997 ÛLÃePA Nakamura)LjR û f YfePQin vivo RE1 YAZ JR A (1999 LFEPA 
® || lf LDIAG D! üA DST Hf sp1 dq U YE HO» ! 1 ofdF tp JUUf LK 
. (2000 Üshakelford)BjÛf +!G f ADNù sp! UF@f 
O5yüRPqaRDLZ azkL orDZER Herp! EHA Ca, KFT AZ jendeg SAHA q'Ã 
Nî Go! O1 AFP! fnjlî KAADEFD tyrozine phosphate ECF fA EIA Û Kfecg 
. (1992 ÛL FePAMatthews) Lf û! + |KEf 
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Î a INAAFQURNA paNE FES. 1 
Kj |zdF Lp difzlf LARA ÛDI +Û KéE52 REAZGe+ted REAAE afek 
+ùğen!f T ù!gr aî Jf yùt Û $ AO AEDDIAERHÛF y1 OBEf GAZ Kaf! SF 
Cr Hf Î !o+ PAAR ATo!f LA Ferg 12o fBAd2004 UFEPA Ligerer) +f HUF 
KÜÛZGI kJRı‡AÃ ATpù!f š JBKOSOAKAEN UBER FNLDENFHÎ 1f yat R ORTz LEE 
DZ f @ARADBIGBQF! pf eA YAO ZA C$. 2000 LFEPA Kumat) +O || ürft f 
(û HÛ CELT G +4 4f 1DI KHz SAK LBERA ÜÛa, H7) OFEEFAeNFf Okie yl 
Sû cel A |zAFfRı nj Où lÃerHÛF yadi (FN) FIKRA idî afat! o +A Af 
LfiYEù dF x CiolgÃ ênî Lþdy+Ã ubiquinoneù!f fA (FAD) BIKR jp LHAEDL SIHA 
!CÊPR ddehydrogenase KGEIYu Uf +Û 5 OK. (1997 ULÃEPA Koishunov) LENE 
Lhdyù# Rıffzhf +R OBf Cf2Eabiquinonesù A NAD ù! yf PF LpHecod! f 
Û ÃeùPAÃ Ligeret) (NADH ubiquinone reductase) I AzdEYPEMabiquinolsù JANADHù !f 
fONYFÛOTA. (A.M) Bı 3A ubiquinone ù f ten YfefPf OSLAAd! pf PR fA Û2004 
Kumat) (0:) ÖRëi rj ÖùLÃ2RHÛF yT df lEinfEKG ZAer!ÛF 2 RùT KÖ5G je ÜPfnZ 
YP dE (bc) I1 U |zQFubiquinol cytochrome reductase ù!f alfa5@iğ(2000 UWasagayamÃ 
cC EAA !f aPoOFA (A,H7) BAA ye PQ ubiquinolù !f U +RPRA +ë 4f + pDXBOGIF 
Û2006 ettyÃ Sailaja) OK H6 GLADE GT 2DZWeAK f t1njAf O5|| aod Heb 
PIRA .(1998 ÜLJjÃEPA viro) HBYAt !@F AzdFLHSE Liner yaBf ano 
UL ÃeüÛPÃDi Lisa) (A,H`)Jùù!f BAEZ !qOFen!f Lng +Û yYfePEaytochrome oxidase 
Ladi: FQ (^, Hr ùf HSA AEH 5 FRA OAS ov f LAE WERA .(1998 
.(pH) Ou df UREA Ofenff FE zf Eni 
IOfjATPù! š BA Ûv Ûı Û KJfzd AZ OAKAENP y| ES û +Ape!f KüZGY 3 !aK 
ÜasagayamÃ Kumat) (ATP synthetase) Vv ı|zdEyùu $š Av zù!f KG JA ADPù!f LZ 
Û ÃeùPAÃ Emaus) ù To!f Î !qK CAKES UPE FEO! Of LHpEed} !qtnG!f AZA .(1999 
KG 2f YA LDK GEA yIlÃ ÖAF y1 OB aûAFARDE ORTA rif YR ÖGE (1988 
„(1998 kulachev) mv 220 Î !q120 LAFF ZI G\DONAAESF yYGaFOERA 
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ROSO|EGINN jf paNNSS .3.1 

HO», ù!g§F fehyÃofd ÛÃDo.”ù!f AASRQ ROSù!f aff dNIEODEOAFARNE alfek 
Î ù!q@fo 1 eAAFARNFo» ù!f aff dy LPRA!A . (2002 LFEPA Prostova) SODù!f YP 
Leid CE u gf GInfB(Q°) ı1 + !Af AzdF AZ J4TIOT Bf (QH°) ubisemiquinone? RY 
. yû Ad IHR UATo!f T !oekn!f JHNJLDZ FEfp FBS fp GE. (2005 UL FEPA Maria) FE 
OBIT dAHDINj Azad NGF Î !q(2006 ettyA Sailaja) +Afo ã PDK Efe OFeK dî 
yù gÃd#e-sù î 2 RIAIK afEDGE. ÛÃrjdZ |2! fll) fod yid KpÖgo,“ù!f alm 
ROS RWKÎ !otğ $4f yl Û DA +AFP!f jf F5.ROSù DORK JBA Hibiquiono1lù f OBE 
Yeùî RF UeùTEHDTIGoO» ù ù!f fı N(2006 LFEPA Quan) Î !EDH! .(1998 kulachev) 
(i +Û KJEE ADETE RAC aA DEFiGE cps Kfetazlrs Oiyiefinî 
FINRA 0o2 ù!f at OF T ZA|Féf NPf! cytochrome oxidaseù f Î !lqK eR! eaBLD 

آ. 
LfeüRF KGAQZ EK Û ef f +Ûf UfeKK Graba Tpù!f 5 BKK OMIZ ezk‏ 
kowaltwoski) protonophore 2 Fı bA || Ûı O ùÛı Re zı u U' gı êD_jız lei lê‏ 
KG WARS Ld UPR d+ ABI Hed KGedF foDotenoneùf 2 azxA .(200 1 ü_FePA‏ 
Rustin) (ICso = 0. 7 nM/mg protein) EGDEEY o 1 AzdBRoOSù!f RWKKGIIQ¥o@‏ 
Iv Bı|zdBf @ no’ù!f RSG ğo AzdBB 1 F Opantamycinù GA (1 994L FePA‏ 

.(1999 rompton) 

Lfeû fi! AREA ROSù!f RAA OAKEY a Rf LjB!EBolK fed || GIDEA f! 
inf 2 Ae Kùok 3EBA Y PEGIPHT G +f KER UF ã fo i 2A 
LPIXBPAG REZA +Û! LtHGE. (1998 UFePAuiro) i af f QBKUG!T FI A +8 
LjıdHONOO°) peroxynitrite ù! yi2A d@nF!f 1f U’ PA OAéerp Y a Rf yfEAE 
NUT FO Rı !f OAKES Y 21 Rf ETE» “ùf OT. +E GRA! MEK ÛeZGÎY a Rf yfzdz 
+ù ®ASUEef +z Kffo fyÃ .(1995 yaboÃ Zorati) C EFAR} !f leT Ye RPA ucPsù!f 


VU vv MV 


U ÃeüûPêsSkhuldt) +BITzf +A ¥ i ZA] !KUT +z PU 1Tzf K GerfA ucpPsù!f 
YFUTTA.T af HAE > DESKS f ODAHTNK DY PRK RE Ae ADGFE (2004 
LDN) Hiro, ùf BFY2000) Diwan E2fök(H’)OğÃerp Y 2 Rf OTğÖROSù!f AFSY AHZ 
OGONT e HA zf E yz RÎ Ho, !g Oz Ljel Or dBif Ce 4BYAOS 
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UL PRA protonophoreù!f || ! Gado, ù! || DA .+p2ff UAT o! BS aArÃeRp leAt !f NASA 
U' GPIfjIMYenjxA . (1999 rompton) HO2ù! Y 2Ãgf UGÛ! o2 ù fÃ Ho» ù! YZ ESD 
ü FeÙPA Danieı) LfeùüfDIf KÛ zd EST A +8 FEjÛF şcPxù!fÃ soDù!f KÛfzdZ 
Lf RIYA Hf ¥ GRÛ Ij në Hf ABF yo 1 AAFARDE = 4f UJKLE Dj. (2005 
aeofA QFGZIf 5 a fog! PIRANE WTo!BEPREr K JZ Hf PrP eÃgAf OFA! a§ Af 
caspaseÙ ù! O TI Oe ARN f PEYAR !f YRDSt o (2004ULFePA chie) ¢ EFA !f 
XP KORRù FÃ ADNùù!f acı KÖÛ RF 1 FEOF K EEA U’ zNNFfoNA Nêta KÃqjÃ 
aABK EHH 1ej aA nlf arp YA + ağenp KUYÊ f +3Ã csHù!f Hf A KGEIjED 
.\LêrUEK ABZ +ZAğGbE eû 
Te INMAFQUN] DB IHELR GF!.1 
CYP450 !NINŞe [EL $NA 
ONÎ + BU ELF +HDDIG ZF + A FEAGOFAGT BAAGDE KG DDzd yk 
Lj BISLZ lef ANANADPH-CYP450ACYP450 LF DEKORfA K Gee B? ezz 
Lm BISLdZ mÃ (FAD) KBA_AEDLFBISLDAZ mM LISTE Hf Léon qf EINES 
LpaKG lies df Hj KCieÛF IIA Upoprotein LIYA! (FN) FKRPAZQZ 
Lhd GT ûT FûnÃl !qt GRAF LH2IFEf aK.(1995 Uee) AFAR !f I !QNADPH 
Î !QK Pp fAÃ LA +DIEIjiyfdk Üemoproteinsf KÛFZ Î ®DLAONÊ Û HEAR f KEI 
KüZO ff DNPDyùzZ! Ã .(2003 onneyÃ Allan) Où lA JEDHA KüùüFz KoA KÛFe 
leÃùûT !ByùZE bi dUi HEF ã fNÖNjCYP450-monooxygenase BIL) to2fdF! SXF 
NADPH- RD IYù u haÃgı tîo I !qyePSOEHHzZdHOZÛ (Fe) cYP450 ù! lf +f 
FEAR |zdXBiUZÛ cyp450 ù!f aÃgifoh nf Lf Uf UR@SDKytochrome reductase 
PDydb:-0: +ie!f HUIS YT KDB: BEFAR 1f YPEK LIAL FeR!oy|LIRA Lfl +ÛF 
Yeh hyùzZG LGD! yzREORA (+ ûî #AÛF +OTL aq! ) o27 KA Lier 
fıp.(2002 ULFEPA Roman) OA@G aA yê +CGNIUKGYAYZGY WELZ fn Aefi 
yPER O 2f OUI 1Af yur PA (2003 UFEPA sapone) > ¥Z az ADEAZ YZGY NILES 
ellipticinesÃ pyridine uinidines Umidazoleù ù Diu: f+ EARL heterocycles KOK 
ü ÃeüPÃusia) cyP45o Ljeh2 T LL jhsGBINRE ¥ AF yUP LHKüZEY HNjDA 
.)2006 
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I Në |EK@QF 1.4.1 
phenobarbitolùuù f 2ù Hab rQ KEFA f apf OSA FDA FOF LHR || Dã 
CYP3A ùù! GAL jeù Pdifampicin ùù!f eû laf A3 KüFÛIZÃACYP2B LI! japdz 
aû lkzÃ yYP2EıÙùÙ! @A fepdšthanolù!AÃ cyPı1 a 1+ BA A jfepak ÜcypP2KÛFKZAÃ 
UmTIRf 2 ùA. (2002 U ÃeùPA Pan) ağeRf i ZHN ARAcYP2E1 ù DEpdFNHù!f 
tq ù RF +A !f tteolf KEME 2z GAD: +!gad} ZAXBEAHGDE Oe; 1f 
ÃNjidë (2003 ÜLjÃEPA Pachaikanin) OBZ UA Ur@lf yck fz i ZAriııydd Pld 
yu PKUOIAf KHE cyP3a4 OFeFAG f adpRf YUP L}aflatoxinù!f yIyYG! 
Periti) +ù DI KfEBIU' dF U’ ZA glucocorticoidesAÃ rifampicin yIY@If ANjGE dj Lj yz 
yûehaî Lj ã1 § d} ZAOTLOeEAG f apf LHSU1991 Uranklin) 1989 ULFePA 
.mRNA YfzdZ 

CYP2E1!NJNE [€1.1.4.1 

Î ùBjÃ Hf La yù+hETREA yAGUGS u aod HEFA !f KGELLf DPFoBNES 

fouled ZAG eTHpcypP2E1 ù! ORELF OGL T fd. (2004 U FEPA Katalir) KFEBZX 
tu PKG dF Y ü|R fT Z4 FEF NPA SEF LMU OSiBljeÃp ¥ XESS Lj 

+UùTLf leùo!f aAnDFAK K GEFA !f ¥DANÊ Û2003 Û ÃEPA kwab) Can!f LÞAf 

1Fod# BU GÛF +HDES FEZ KffiG ff ROSùY He zK.dioxygeneu DApPEIROS) 
U' ùzhfFùûdÃÛ NjfRI NjyZA Û2005 ÛL ÃePAÃ Jong) + Lj leafL gbA ASÛR Lf +D 

ONjt StznRf KEEPER K ORF YZ ADA. Lie jA ae 1f SIZE K GBR 

YÃù IgÃT eTHp DEKHEFHB10q242 I ZEYP2E1ù!f yA .6 hydroxylation chlozoxazone 
JUNE taj AT arpa fff NFoöT HA Of BAF 2 UPEEESY a5 ALF NOG 
. (2006 ÜÃEPA Marcella) Î Ff mRNA LECE KÛfzdb 

CYP3۸4 !NINpPIE.1.4.1 

EEA LEI A FHhETRG(CYPA) +E KokLjn Î !ocyP3a4 DAFA 1f Oj 

(A +Û KOEGSDQEZ Û dZHSÛ 1996 ÜMaure!) OEYARS f CE LM™30 Oo 

+I f KAZE Gp yii £ +R dt jen!f +3UpLDYRS Roye OGyfe PUA 

Open iF Yel I ZABIJS+ fOEK ORF N.dealkylationA+ KEF C. hydroxylation GiJ¥Z 
Judy) nitroreductionÃ dehydratation Î ZfEKğ aPIK eK AR i ZOÃer!Ûr yU AD 

ÖzÃÛ LPù Reš rifampicinù ù! NDÖgcYP3a4 JZ FÃQWAG LHRZP!GS. (2004 U jÃePA 

.YUIR Uf 
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I INP [EUGE-.4.1 
Û2005 ÛL ÃOUPA Michihara) PLO HDF RIA K GEAR f LHIH+ GAdFU’ zhiNk 
3 ù f Î ùfoÃ KÛ $î yz A yÛF KJ || !R 5ö fpÃ ÛEPÛ FESLDIZXNES jj 
Où !Ãedp LjnAeù Rif + BIA ÎÛ RF KéCOXNEf yzHf HA. (2000 UL ÃePA Siess) +r ad 
+ PERA 2 fr dT BS yÃdBiNfEK ORf ROSù f GREY 2 T LISTS ADAN + ZA 
Lî AÛ Ya KKB. (1995 uengerich) CYP2B1 yUY@f ANjGE Oleg 2 T Uf +RÃÃ 
aeok] !q fd šcetylenic NFARONZAGFNEpCEK OOF LFHegIf I HIKBcYyYP4A1 LAT 
WU IpZRÛF HEE IDINjLBOL RA. BEI BOK LAIYDL JHE alzK LFS fH ketene ùf 
Riri E NKÛG LED + HD yad ZZJeKY a0 jie! DXPONE YEAS 
Ubi RÛ KùI&Î ZAXIEf OT 2 Ã&. (2000 ULÃEPA Cajacob) +SBKjK ÛR dy DKK ORF 
ü jÃeùPA correa) Oi dêllf yd ZAG IHNja fad UalAÃ yz (ALIYI! OLÎ 
UDF || DZ5:OOBFPazole Hf fr dDCYP3 A4 BEHAR} !f ONKK CK ODA .(1993 
KENjyeù PÖ fi |zdÈË ù A GKEIARGY FdF N-aky1 YE daADGE E @ i GDAZ 
Ufa OTL IEE !HARIA HZ ag +RORftODarythromycinù f YPERA ÛYP3A4ù !f 
. (2004 ÛL ÃEPA Yue) BORI RSAÛEGINEK 


iosooge [El [DZ 

tùfe!f Lhd aPã üğ ef AO AF +e LAEKD KJ d3 !oyl f KEE AKI 
iNjarITA Wycobacterium tuberculosisKé #4 +EIKÛG ari 22 T KORA! dgi 
streptomycineÃ pyrazinamideÃ ethambutolÃ (RMP) rifampicinÃ (INH) isoniazid :K JET dF 
GÃRı!f OOĞ zK Où u RK! FFApIUEP KH] +OFOFt Ago i EA .(1975 U ÃEPA Bluck) 
pyrazinamide OUĞIZNY |ZA ar DS BPBpIGRMPAINH LISE PE! o UHH 
Ljayù#! LEAF OURS MO !qe DEEU SE qarfD! ZRMPAINH LAIYHhEEOT dZ 

„(1983 LFEPA Drhuzennova) OTD! 5 2f f fQENELAFSRMPAINH 
tùg I foA UofeDAG U RAF Ley !f GO mEUÜZ f PTK1944 yIpOBMDZ 
pyrazinamide JIA rifampicinÃ streptomycineÃ isoniazidùù f Ld Yù# 26 K 1952 +Rj 
KT HIT Û 2ùRyî f U adš foA.(1986 Ubiis) Yl DEKE dët DIF KEE df 
Û. bouisÃM. africanumÃMycobacteruim tuberculoses bı RSENÃG ù fOI#Eù dok +r dî 
KEE Qk corticoide ù DAFAGf OUERF NDGE Up f Gp fit Ati dzat 2 AeL!Eu!GIf DEA 
† ofA .(1995 ÛHyman) QRu!f fun tal ar eD_FHK! GE leg!f U PUA LER 
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faubL}ùdye!f KEFA 5 apk ORA HS DEKK fap YÜÛRbeYT f GF SÛ ã Aff 
aRbi+K A p ERDqÜ xHîen!f 1 BRK deb! oR (1985 LÃePA Örtenberg) GjBD 221 ! 
ıpGEÛ ef orrêfolf ¥ GÛ !geAFOFp OZAL OE yz! fo ufetdt JP 
(1988 Nariman) i A@Bf apa arê CE ZF I I! AHA RUF ars KG 2f HNYyDK 
.(1984 nider) T KEG 2NphOzu Aa OER yZGf f PT pA 
LOK +O AIF DIA! o UAE yu A || AJFKNHZ naSL}efdf OUZRf Ab 
ethambutole ù DÎDLBu0' Î !g10° +RpllÊstreptomynineAINH ù DLE 0 + RDI OKFEOZ 
Ozê laf Uz! OOPAXEIGZÎ R +ÜZ K@UPQdŞNAA .rifampicinù DpLŞBu0* Î !qg107ÃA 
YyÜÛP ethambutolù! 2 CG Û pyrazinamidÃ rifampicinÃ isoniazid LIF! OOEZRf Ov R51 Hf 
9 ado UizhOk üHf UUPAFEÎT lL} O5Û1997 ÜNdanusa) +|oü!f ye arif 
isoniazid DA ethambutolÃrifampicinÃ pyrazinamid LÛF LjPrT YUP NbÎ UOSUNTD 
. (1984 nider) + EP orf ZUf YUP GXPTPBifampicinA 
eeî Rf û Qf ulizf 5 a0 1 ZZQ 5 BO CSUFEYS JABS LpBREF aferî fod 
[DZAthiacetazone Wtreptomycine Uhoniazid L}!AUf LjPr!OSyAHS ery 18 I !q12 Ljhdz 
.thiacetazoneÃisoniazid LB POY |oÛf aTzf arf UE 


Isoniazid 1.2 
† ù Û952- 15 LNG NPGLFGOA isonicotinic KETA PKKE isoniazid! f0 
isonicotyl ) Oo Af fRı Nj ù ZREKIF YT fA Ukonicotinic! U dê YOOX fof TLHAT 
fH{137.1 ORen!f NBA eA SD(CH7N;0) D3) ANA (1985 LFEPA iBlair) (hydrazid 
UAL U GA 3 BA K FRYE ZERKA Û ABZPJEf JR DADS GD yPp a bv 
YEUTK2Z ùA Ûatalase 1f yd UR (nyolic acid) 1 EHP eff U GADD KUEA 
„(1999 raysonÃ Stuart) + dfedEK fAzd 


Isoniazid olpReRIT 112 
1Z fzhapEDgeregeRf yT d Up 1E f KoKAG FQ tZen!f ornHù!f f fa 
Î ù!oyIR5s mg/kg CBfp! Zen OUZK2R(3-5ug/m1)Î !oyT Kfpkg. OOZRS LIZZ AD 
Ljıd%%20- 15 OfÃo UR@S.(1974 UaelosA Palmai) OFAT!f YP YHA At PARRYFA !f 
. AF AFEK GéCNBDNH 
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1 DEK! ETH Ez AB o URF KEOuNHÙù! I ADf af 2 T LDS 
90Î ù!q60 EB D acety1 transferase Î ZApÃfNZ Af RjA ÖŞeAf OmHf Î !gy PS 
af 2 T LW HNIYASSA UOT YR ada 6 +13 180 Î !o120 Ay f yf ada f +] 
acetyl pnÃ Ö5! RF KĞE5eS GBWES NH ùf JAE .i Hf anzf KÜG Ö5 AD!f 
INH Ld %50 Ofùûo yYDoRAÃ di REHÎ ZZGba 5R ad !qyÃofd i Of transferase 
JUN PI 51996 arich) monoacetyl hydrazineAisonicotinic ùùf U FÎ !qyR dd 
YP d} ù!çozùfÃNaDpPHù!f pnAtêcyP4so DEAR ÖHeÃern CEL as apf 
Ljéeù Hp yùüûZI# BÛ u f Ken yd XEMEK URES (2004 ULFEPA Yue) +32f OC UTLj 
i A Û2002 UL ÃEPA Hartmut) leaflA i APF yOK Î ZA KoA UBpI fq Ebd ANH 
bd A BFã zù ndغelê‎ ınHù!f ECS .UTLf Y PAF fRNjLH2HDEEp! ZR} f KÛR da 
EÛ R@isonicotinic U Ùùd# Ûlcety1 hydrazine ÜleA[ O5ACEo J4TNEEUS %95-75 EBS 
„(1992 chorderet) 41 m/min LIF ã8 +e eff 


Rifampicin 2.2 
Û1978Arcella) Nocadia mediterranie NÙ L_j dXU 1957 +Rj rifampicin YeZ 
fNjAFGA Uifamycin BArifamycin E Wifamycin A:GjJK GRAS i ZIHF 5R ati Hof 
yaeù Pî Rif rifampicin ANA OTL FAYADAZ !qyÃbDRf NEBAT Ao!f gef dFUGIDZAPÛF 
Mycobacterium YùMlšGram*) Hên! +ù qd #ğeù nf I ZESBIRfY Rrifamycin Sv Î !Q 
.(1977 ÛLÃ@Û/PÇ Pessayre) (Gram) ED n! 4H Bfeù nf U Ûı zNfRÜı+AÃ tuberculosis 
UE AÛBL JE DY IL JKIGÎ HED AL eK! SGD DIAL NSHTOY Adi fampicintfA 
O5YASÎT Hf rifamycin B OGLyYGd#ifampicin ùf OGL 2. (1978 UArcella) +r df 
yùzBéÖÛ M. bouis UM. africanum ÊM. tuberculosis Û.) +ùãXEAE Gi RSFDYD FGF aû f 
Û ÃeùPA periti) KT zf yf! BPAPIp+!Aj NL NIG SGERf NPA! fOULjifampicind If 
UL ÃePA Snider) i aRADF O AGBo.4 mg/1 ù!f (OMkeğgeK] IDcmı ù!f EHOU1989 
.)1984 


Rifampicin قا‎ 122 
ÖUĞizZKZÛÙ 10 mg/ı NËeRÖcBÛRŞ ageRf YT d 1f +Zen!f RIRAMPù! f f 
2 ù RIB!Aj NyZRBÖNJDLFNIGS FE NIGH feblÃ .KaRE + XÎ !gtZÇ fzhidoo mg 
OFAOT! YG YA EDLYT KA %70 +RDIHB BUR K fEERERMPù!f KIRA . CE ZÛ 
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2 ëû u NJpÛç! HA Y do 5 api Ür cf +R LDM%40 I !ql f Y CH +!1OPT 
Î lq FBEyAorS OnNPERf +4 RAF YeLKGDRMPù f YES. (1978 UArcella) EDP 
LFA LANNE AFRYM TB SUpe¥D{+OdANA 25-desoacetyl rifampicin YR AE 5 RAZ 
YR zdZERùUÎ RMPù!f ECUS. (1994 UDostertA Strolin) PERG T ZAOGLPADS R dF fNj 
DANG ã anda 3/1AÃ1 Hel f df as EEUF fHNB/2 EKA o00 ml/min {eK 
LÊRhAYS5S yf zOFITL Ej + RACE az UZA !f LjHeAT KE 8 Ifzhgesl !BIPA 
LHGE (1997 LÃEPA Andanusa) +f t1 FeaF! | OF a N FG EEO Hf %15 1RD 
.(1985 Ariza) 5 ezljÃ YÃQHAÃ ¥ GF ARS EESLD 


rifampicinNjponiazia DBA ||]NGEFEFFOE3.2 
Ho UAZIDA!bDZ DUTY ASU KÛG mù DFÃGf OUR ¥ of 5 
KGauùu f Û aT H6 ¥ GRÛ KGüURPf At 4K Geo f IJ Z + Û Ço! UES DZ 
2Z ùĞP Y1 ADZOES Gr MRwP!f OOEKY of A .(1988 Nariman) Hert UGE !f fff 
yPAÃ OGETf Uzu !BV' PHU Kfar UAAYS Gz ¥ GH WEI A LE +!G CG A 
KÃateùğşî Kı BZùnzÃ ürekejr I df Hf leAPEK GEG fA x BEDA Y MÉ 
.)1983 ÛL ÃePADrhuzenova) + TI! + rdf @IPDIzU Ãdغ‎ 


rifampicinNjponiazia op CHfFNPRZE1 .3.2 
yÛùÙP Bilirubine ù! fA LMF KüpEjZ &5 YEEMRMPù!EG EÛ +n!GAF x +14 
Lae 1994 Ü'anningÃ Houston) fF LM™%15- 10 38 Uz LAYA YARO 
LHEù ral ÖoaRf APrEOFAGf YPIFRIA 1IE!S 1FeBf U’ feddA L1 $ ya +H +f Fz 
Î ù!gşINHù f + RAJ + ELLF + fAolf LHRMPù!f afat o UDF KipEyEAdYRSINHù DZ 
„(1995 ÛHyman) ADNÃ LNA K jeg +r f Ken yO SMNDKUR@SUTLY edz 
+a LK jEFA ÜpeBO AEGIS O, Kef T FHF Y GRU fizhfo i !oNK Ep! Bf +A 
Sodhi) +ù REhlezû+LNRR LSE Rf ULFBOET Azf ¥ GUAT BEF LN AK GRA 
ATPùD KiinDZ felf f Gz YUE LF DEILNKAD ABPAZOKAN1997 UFePA 

. (2006 LFEPA Francis +ÛU zf + 3EIA KGu dBYy Ã 
U GPA Ku dãif yfed# |LlhS i AR yüolferps! Area KEGEL d2 
rùZXùÛZĞKfMNjJY of A borDH ãAR d} ZPZAiECAf GE JA CE H6 KHE) 
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UD 3R dš ZKÛÛRPEEz +z16+ cf GE !GS T BIR 1gm Ugcùf pnÃ 5Î DËk 


.1984 ÛrazhudinovaÃ Ortenberg) 


rifampicin Njþoniazid ÙB [EL 3Ş{ QÊ cf f Üdle ÜE4.2 
iı nj\Dbù Dd K GIF YPER filf + BEES ar K ÛÃoKÎ !ot DIF KJEE df yr PK 
Kj u al. û pFeeuf AU ff afef adh R +f yd JCS 20 LE O #AFP!f 
yA auf KEEPERS FEDIDEK Gad !gy Aor LFNGGS agif +n KR 
amino Ulutathione Uulfate lucoronic acid :+ EF 0 +lgRaFغ‎ OG eof K@ENA lf +adË 
yêRkî !BOGF akof ASA akof LAX K GEDEK. (2006 ULÃËePA Janos) (acid 
DšÃeraslêi h2 az ÖRZËo!f yY4TIf P&KGSDORT + BU HALF HDF +2 @AAAKOYA 
„(2002 LFEPA Hartmut) 


ÜüNjEfNJEL üYF 1.4.2 

yùfiufî 2 EK GND fifo) T adpff ated = 4 jie) KEEHK !f 2 EX O 
KüzĞik KEFA !f OTIf .isoenzymesAÃ isocytochromes YARf LF +!AQ djA + dje 
Mookan) UùTUj yÃdëëi hNKù Halî AÛ o!f Biu df l§ ¥DŠD! BERI monooxygenaseù !f 
Keb iFeGNjeA DK EEA} !qt KAUYZ!G!f LHYAORF || HBX) 2000 FePA 
CYP450 Î ùfoÃt Bü u f Ken HezKfpiaE LÃKCGOD2006 UFEPA keitn) Uf +Û 
UUTIGK GERHAR) !f KF5monooxygenase OF Î !o Ef ÛEb(2003 onneyÃ Allan) GfR 
De Ann) hydroxylaseÃ xantinoxydase onaminooxydase Uleductase eroxidase KG E5 

. (2001 iskaÃ 


Î JFEPNJEL üYF 2.4.2 
yù| EJ ù!Rkt ıo ÜÛÛGIZAf akf KEE5Dip eof K GRIEF KiZKYKE 
GpÃRı hıreÃof KÜZG LCE ÜOEBAz K GPA fhiransferaseeAv o O5ÖEIÛF 
+ù DBd#Krr qfePAIARGE. (1992 UtevensA Wrighton) +d Î O AAUTLKGRAFWKLAZ 
KEUHj GAL T KERORJA P-glycoprotein multidrug resistanceù h2 ez5é4A\ (ıııeÃOf) 1A4 
oþur hNB¥ı |K+ ù Y5 +Pù u dÖÛ NÊ Û2002 oresÃ Jaeshker) + DA f + !fegt dIDLHE !@ 
YP3A4yÙ dX lJ Xi zAYA Mı Hf LAXYENEELY fHNjyCEA UĞBEË UR xenobioticsù!f 
Laz odze WT RipA .LfeAGf i !qGiEPP yp a GpaA+ f + feqfrieez 
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+ù fA + Fed! FUUBYAF aTRğAÃ ÜuDR, AmDr, ÖN Ku dF ljlxij +d KEI 
ÛAÃ izdğEuDR , ù!f a6 JAA FBEACP TRH ASMDR, ù!f GEO PFA opljA ! FRA 
. (2005 LFEPA Mishihara) OFELJETHRDAEf fod 2 Yfe 
TaINQHF!KIS GrAAF 3 
U ARSAINUNNGE FT QF1.3 
+ùzdASzent Gyorgyi 2 GITREQL} dBUIGK ASIDOAANISTLYACRROKLHD 
Lı hùD pÛ1937 +IğÎ yùIÃL Jeg Î ZT o Ijpidd RIA c LjPZndBDSzeged 
Kùb KG fed c LjMHOODAg a Z OUERYfe 1 HA OSES aÃefA + Af +TGTNIF 
1T AÛ emf DEHYAFKKJARjNY !RY [ZA . (1996 ÜMiddleton ) P LjMSNEHES 
KGCKùTP! F1 afn#1986) LFEPA HalliweılfZA Ût ur ad GKEGzZIR ROS +OTILf 
:OGf yFT!BAR HIKER dK JARI PEK 
. ROS +OTLf +û +AU eAmq!f A D- 1 
. ROS ùDIOAQF! afd af 1 BEK Oct IÛF OMRf - 2 
+1 FDPAPIPF LA +û! LEF dt dF +E - 3 
aÃRı!f KfR KR dABIgf Î ZK fEEDORA in virroÃ in vivo KGfegf LARS K!ELH! 
yYePùNGEIZAFf Y1 Adf || DA} DEL DEIHCIK FAAS Hf WHNJMRU(Bioflavonoids ) 1 Rolf 
hyaloruomidaseÃ elastase ÊDhistidine decarboxylase : K@EIDIKS FO LF +z! + SEI 
UL ÃeüÛPAÃ Cody) rutin ùù Dî LByG'f ANGE ÛFZAf 1 SEBE GÛ leit ZUOGDZ 
GPA R feULLY GRÛ! JE d2AÃP taxifolinÃ chryzinÃ apizenoıù f LIF I FA .( 1986 
{TF isoflavones f KZA. (2003 ULÃEPA Loguercio) || ABFoU U co BGZ 
@iğ (2001 ULÃEPA Rice-Evans) YHf yiy B cestrogenes ùDK Gj dEenistein!f GZ 
Üeeùû| DK fp u AUK dUNTIDK FEE’ dZkaempferolA luteolinÃ quercetin! KftekZD 
UL ÃÛPA Lysandro) OoFRE[ f YEDRAG’ dFphosphodiesteraseù DKORIA!§ GoDKGIGZ 
Aruoma) +I ASK JE ur dkt ù RENK FEET AZ! HAAN KGAA LK Gî (2006 
aÃpf yap Dk .(2000 UFePA Day) eŞDK FEE dk!a@ KEE d(1 997 uppettk 
hispidtulinÃ isobutrin Lı dQYù# KBD! ùto +ù tf KùreRÛ KÛG Kf pARIDIEA 
KG fd ODN sylibin GEZDQEÛZAÃ FÊ Üz5silymarin GjJ#T @ flavonolignansÃ 
+ù Uf Kfeù u of dBNJfOFDE HBF 1 SDA dEXIBF conifery1 YAo‡AÃ dihydroflavono!l 
.(1998 LFEPA Frantisek ) + PERF 
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U ANSAla FÎ FHNEENIE2.3 
+ Hf KESR Î !o2 SRA LER KÛG LIZ Ek o DEF + JF! Hf U fed CG RK 
(ROS) OUTIL leùolf aqlî KT Bf ¥ GRÛ UGE IXY off A LOJA GEG! 
+Ù BKE ù He ÃernjA!t RAA K GEF LHS YETA . 1A +û! Ler dt ddl! yrfaÃ 
KĞZGA KÛfefdk + JERÛF GiıPJA agp GIP DEK GE. aAnn!f liri +4 je aff dH HÎ 
Heù MROSùù!f KfeddıKZ #zlğ K. (2002 UBorsA Jaeschke) GiJ2FA O pK O5ã af 
no) || LZR Fi ADs BKK GAR DINYÊ af apk Ua AthjK Ui Pg UD !qif 
.(1995 RegelsonÃ Formica) Û AA BÉ U' ùdJAÃ+§ +Ãgef +ddIlf KÜÛRPqADNù!f yJK 
O2 ùUùÙ!f JZGSfPGEÛ4-HN) 4-hydroxy nonenal fA MDAùÙ!f KÛFzdEef fHNJY of 
tORfedEsHù!f yadî eSfeUP y+TOT RIA KERL +Ãed1 GRI RRS fii +Dydje6 
tû RAKAKNE 2 ROA ¥ uzÃ aDxù!f +FenK OSI] ALÎ ffi HADDEpOGE.+ ELF 2 RAG 
ÜLeÙÛPCAÃ Guntupalli) leaffti hrf fp! Hf 2 ãRÃ LIR KÜGhşzZAf aTpù!f Ef 
.)2006 

Le! KeAtdgf U GUÛBGz azzki ZAF CEK YT lKÛirPÛF Iki 1 6 OK 
- Ü-acety-cystein :yùA#zZI T dA +ù FU LUT +Û yyfaZloL NAR DELEK zZA 
Kùrıj\fÃ .(2003 ÛAllessandroÃ Carmella) DAZ Ã KÛÃÛ Lf Witamine C tocopherol 
OSHA !+!aHf fa Z2 RRf! o LIONS YUf ¥ IPT znfedt !o! Xfo!f KEfepgf 
OR KBB 3E dg KEEL DDK. GFA ae ¥Thejfegi OUR +] RUA +zen!f 
AT ag Lf || AD (Compositae) Silybium marianum KEF U’ fe UZ OSEAK BE 
bi dšlavonolignansÙ Ù f Silybum KEGHADELAXTD !qGoh450 LF feSdPGTHSKYAZHY 
yFh®nfAKatefS ily marinù NEFA E52 2zK ORA silychnistin Wilydianin Wilybin G5 
U' ù PSyBÎ[ DHEDfIZGHS420 mg CIzKAH2anþ qAÃ .(1989 ÜVren) eA eR LIZ 
YFùTKyù lg va ùù!f KÛfzdfe PMR +ÛF yijK GÛ ÇÊ || !R LFA Lj KÜpEfzdZ 
Prostova) %75 +H RABI GP! yf Ph EE GH Ef GPDENAHkeukotreineù f 
OG iD KEL fA (Oe f EL yAÛf eof KEE @OTigk (2002 ü jek 

„(1989 Wren) S1750 mg LJpLÛ! +k +Zen!f KağAÃ 


ĞNFH | ù! KegıT 93 Eo UZ O5(Serofulariaceae) Picrorhiza an KfıEZD 
Jalactosamin CL, Ljı QYù+N FofOT dft OZ f | ZAEE@LK FDgA . kukton YARED 
U ù pPSAbBjpBN tou fA az jak KGCKDL_HHRP!GÊ .amaniteÙ A aflatoxinÛ fUethanol 
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yZehkcsH Ef Û yıgkË ÖfgedY BEK o2 ùf KJBAZXTEKË Da K ÛFzdk LÊF KÙ Ej 
afKÃ kukton Lj™o4 KÛÃ Hb Y4T HERESY FHF IPB Y GRÛ! ffodisoDù!f a8 
Hypericum perforatum 1. +FOZ KarlD (1995 Dhawan) (400-1500 mg) ù + Zen!f 
Az û ef ¥ GUA LF yid ou jA IER f KÛAğYJA KRABI 3G gf (Clusiaceae) 
1 Hf KGERÛ UÎIZ Ö5shizandrin chines KBKfA.(1998 cote) YAlg¥eA\ O5EIEkK 
iı df KipLU ùpP Lhd S1.5 - 4 mg) ù! LBipÜÛ 997 +Rj LHXULjI IBO 
Û \RıdZd7.5-15 mg yfEdDFSEK Ou RKNIIEbKDIE Leiner Gef yg ol jer 
Cynarae folium 5fCACK ORKUT f .(1998 Ucott Y993 UFEUPA vina) .+lğ{ f LZ yù|K 
- 0.1) flavonol %2 caffeic acid YuRMZGfzf KUAHESIFE Gos] DKfofu (Compositae) 
KÛbzZGĞihm virro KC fPPEoilybinù PII ZDREICENIXA Üuteolin KT dBA (%1 
LANDA POX ff ACR !AFf OAK ytgE400 mg +Zen!f AA cı,ù! tur ezdt Hf 
Öùlğf (Compositae) Taraxacum offîcinae weber Bf Û LT 3D (2000 UBoneAMillis) 
YAeùTGEIpPRın PK GAZ +o LAA LPI LAA fe taraxinic aciaAK AABIHED 
Phyllantus amarus CARN Aff YOf Kj .(2006 ULFEPA Galestio) I fesl f 5 FR a2z5 
KĞreRÛ u 4T @ 1fbK GFA K DER fA K RAPA K /PAÎĞIHESBIF (Euphorbiaceae) 
INF (Umbelliferae) Bupleurum falcatum Rin Î ùZZO§ !f YOF ate dh Kef 
f PEN dFLAyAdS ACPA! LAXSS3-12 g OIzKONH ® phytosterolsù fA pectinù !6D 
Desmodium ascenders Ù ù!f ann (2006 UFePA Bor) Î DE POX GEDA fes OF 
+a Kef K CiNeRÛA ccı,ù ùA GAGE XOR dft HBF 1 PDEA dP (Leguminoseae) 
lapigenin KOI ABIHGJEE AFF Uliz!f OSPF HQ2en!f 2 az GE. (2005 UFEPA Hen) 
2-4 g tZen!f AZ PHF (CF YRSApUÛ(quercetin UWaempfero1) YAGBGfA (luteolin Whrysin 
Newal!) (GiHSKJfad¥ üAyÃok %1:1) 2-4 mı LE BK dFyeR NDEHSK fad ùA 
Kf ADJA Kı dABI{EBù df (Monimiaceae) Peunus beldus 5 feADNp. (1996 U ÃePA 
tù f +ù Zen!f fF T fp OfAF OAoFf- FEAEE BK df yo oot Hb KOTIGEK fof 
.(1989 ren) GSK fed UAYfEYA IJXF4TNS0-200 mg 
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Chrysanthemum 2 dj Î UNNEFEUR {5.3 
(1.B) YÃgN!GChrysanthemum 2 اا‎ +E A+ AAI afÃgiF f PIEKZ 
Chrysanthemum > |r}! + ET A+ AAS tUrliF (1.8B) ÛUNğU 


URE TUNNE GF نوع‎ 
2002LÃePAMatsuda aldose reductase ùDIROIX Ge FDA FBI5)5 feû! OAGMEE BK a 
1981 Li Yo OAGnZ fPGANEY UDA dZOBFK GH f DK dZ 
1999 ÃePA Yoshikawa aldose reductase ùDÃîalš fof Sesquiterpenes 
2005 hu 1 ahr dzOFGFE BK ad 
1986 U ÃePAKato On€f LfeApfA KH + gnlkp :5 fe! FA BK df 
2000 ÃePAKong xanthine oxidase ùDIRaIZ feÃû! OAGDEE BK at) 1 
2005 ÛJEPA Cheng CeYEEY Gû! f aDAGIE Rag) 
2001 LFEPA Wang 1 BEF dzeÃHpt BK dz 
2001 UÃePAAlvarez I BEE d4 GLKA :aBpÛ f BK dl 
2002 ÜjePA Ukiya \f +û! GE d5 fe f BK dz 
2000 LEPA Takenaka \@ +Û! ger dP! RI 
2003 ÜÃePÃKim +SEE dz PF! RY LAF!IEHF KKe!f 
1996 ÛZhao U aA f Epo HOF! GPF! RAL ۳ 
EE e morifolium 
2005 UL ÃePAHen G KêebBEE dÃ lf +û! FE dz 
2005 U ÃePA Chen xanthine oxidase ù DIMI BF! MDZFAZE Dk d> 
2003ÜLee HIV ùDfrî dZ fËeRNADZAASIS: OF BK A2 [ecanthemum 
2005 LEPA Toshihiro yl DÊ d3a.- hydroxytriterpanoid 5f? f BK dz 
2001 LEPA Hussain Lj ÛF apa ZA aodtpF! MDZFGEE DK df 
1991 Û FePA Coprean Ljten!Eb Ep OjA+ BFIYE BK d2 balsamita 
2000khalouki 1 ÃPeAT ath dH PF! RHEE GIKAE | viscidohirtum 
2006 LEPA Bor nitric oxideù! OKLA +û! ger dš feû! AEE BK df species 
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HGPUNEL Jue $f 
UDESPAN;RDZ 


pa RM cfc dHEPT € .1 

Tris- Dj dlj dHEinoOD! Où5z LAR (w/v) ONAFKCLLAZ1.15 % ùNfEY Y\ zK 
xg Î ùZZ IğndFfMNj@USUKkCL % 1.15AÃsucrose LAZO mm I AoA (7.4 =pH)UICı 
Kùüùu gf ALF LISE ¥ § oR 3P FEp 10 lft 17000 x g ÃAÎ HAS FE 10 L500 
Ljdd.15 mùùn@POAADEYT 2A 1995 ÜHageboom) OJAR I ZARAAEAROIFA 1 FB 
.YAOAE > {j ZAHR R KCL 


Kgl ÜÛRJE.2 
Ca” +O fM YT Ke + o 1973) Segelen +]BU EBYED Hf KÛezfedr of 

YfzdZhjPH 7,3) 50 mM HEPESÃEGTA 0,5 mM Î ZA AKošî Hf (|| IJIDHGHBSS Mg A 
RPMI 1640 +ù dF! FI YER EBAY HORNS DIO ml/min (8- 10 min) @fpOFK 
Kù|#DiD#7 +nepÎ IZ{PH 7,4) HEPES 50 mM Ã276,64 U/ml collagenase Î ZAĞodZ 
GIP KoùÙTe ÜEPES 50 mM APRML- 1640 ùhhpedFî afm GREEN BEQE EF 
† ùùAKDZzAÃ50 x g Î ùZA@+edKfPO Dšmesh - 100 Or adGFAEDNF!AT E+ HF 
10° x0.75 KAFA LIGERf 5 eH fAN(% 90 9} GPF to Kffo Ueda! BK fedZ 
Î ùZAùZeed¥#ùüTHÜ dËjÃ Ühulti- well dishes \ffzfdFt eed foBëS FR yd! O 

APenicilin LPAI LHZI 100 /m1 FBS) AH Lh YT d%10 ùUNFIRMPI- 1640 

+ùlkXÃ D37 tùnebÎ ZABhbgof Dexamethasone 10 mn Astreptomycin 100mg/ ml 

.!| p30 l@fpLfr ok fzhRPMmı ù!f Of DHGO, % 5 ùhhgedkn 

Lı hNÃDıydrazineùùf Lj dZı00 um DŠK(1 mı) tne O +h !g! eed PI Ku azÃ 
+o K feted GeniegeÛr KokK GPA 


NofIFRpaNENEHURY .3 
Chatterjee) +ù @+edF peùüUf Ld feDHA Bf 2 jd LAXKPAAFARDF f UPR f IK 
Û250 mM) Sucrose Û20 mM) Tris) : OnAKEDN(G g/ml) Pf > Lj t o 1997 ü ÃePA 
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g Î ZZ IjdFfMNFROSDRD# lefeo tnepI ZZ.2 pH Û5 mM) MgCl, Û2 mM) EGTA 
GeùnÛf yU KDA5FUIp5 UMıdz200 x g Î ZAXKKOEEY fFPOA.5 KE 10 Lf2000 x 
Î ùlZZ.2 pH Û200 mM) sucrose Û10 mM) KH»PO, Dj dÎ ù ZA RÉ d®OAFANE 

+ Hf HOTUYA! KSEILF KfeteafynÜÛ D25 


I BHIHEPT AIF.4 
%0.9 ıd O oOFyAOAEED HBF + eff 5 RO LF Keen ZA o!f MZ 
ĞiztedK fPùU DZÃkcı Ll™% 1.15 LHBHODS ùhz djDKzu PAK fzR f ORf A (w/v) 
Xû Lj Mp.+ZĞÎ lı dZ105000 x g Î ùZAùĞRORDF fPUA+|$p20 lfdZ9000 x g Î ZZ 
Lid mm Y Ao Rf (7.4 pH) Tris acetate DHJZHZ0 mm Î XAWER qiROe anl 
(PMSF) phenylmethylsulfony!l fluoride L}dZ400 uA yÃE®I DF LHšv/v) Y2OAEDTA 
Yedin DA LEBEN DIYE df yiGdiBd ABI 4f KGa Y fk °DXš0 +nepÎ ZKLDA 
Oe ak LENG LHB,2 mg DEST Rf (1 m1) OZEY WBAFYR & in vitro 
Aniline hydroxylase : Ld OFLRBIfoOKU’ az! (2001 UFEPA Yasuna ) Û90- 100pM) 


. p-nitrophenol hydroxylase UEpoxide hydroxylase UErythromycine demethylaseÛ 


CFOGEL FH IE 3.5 
fPùuUN{ 1997ULÃEPA Carel) UFDEEA Godttf 1 REHET BF 12Û ar oKLHD 
Cio0DSHQFEYuU {Buffy coatA @UMLDE BKAÃ Y1200x ¢ Î ZFS \GOBFIE 
ar of î AKEANYÎ Kk PJA (%50 KRA MFSOEE qy z fzu(PBs) OG Af 
phenylmethy1 sulphony1 (0,5 M)Dku SF Rif PBS Ljıd> (20 mOsm) +i BITE Û 
ızhYî aktrzÛf FSS E5 LEuzfPED Lar off FA 2 PIF UREMOLEDTA (1mM)AÃ 
lady fef Yl A CEO ff ù D> +nepÎ ZA|ğ§pض15‎ \GZ14000 x g Î ZA ated @Uf 

. fROPBS (299 mOsm) ùNMEofA 


RBCs HEDHFL Jf] [EURY .6 
feùu Gedfî KCR 1 ZAC oD¥ Or dãif Kfeki f aA€§ +6 yAoA ZAR yi f 
GMP! Jù ZAıÃ GBûÛRŞ ff K. °4 tnepÎ ZSREp10 lful42000 x g I ZA@+ed fj 
Où Shymolysate ù û!f IR Nj GEEK. NaCcı yÃAOAZH30.9 ùhKjed3 BZA ofd Gedêf 
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FFAG GPLtMemogramme ù!f KfeTadhp ( 1963 ULÃePA Dodge ) KfeedF2 BAZ 
NINE R U atedtf Gf 
Ya | UlIUHEAEL FFEOE- 1 


Ğ. vulgaris &. fuscatum DBA || INFGEt Xë HH FNEFNIE1.1 


.(in vivo) H. cheirifolia 
+ù zÃdŞpI XBR: ogK 2ù EFA Û( +ZÃQŞOXH! 6 ) LENS LHMAAE +enRFf IRINfEED 
Silymarin LZ5 mg/kg ùhK pe ¥ nAdFNF+ ã PH zÃAftk Dmso Î ZX kf NAT 
lûıdZXı100 Ü200 Ü300 Ü400 mg/kg) ùùhyMAdغ‎ ÖOBK ez dğږ(1979‎ ULFEPA Ravi ) 
ZÛ 48 fFNK BDZ! ct Zen a f fegf KoKK GEDDAGIpE BK dt LHHEH AIA 
MDA ùù!f LZ lelzdETBARSù!f KT jA. Gel KokcCL, LMD.25 ml/kg ùhgjp LZ 
. (1979) LFePAoOhkawa +]RO 5A LfFEN!f IHNjEEBH 


in vitro HOFNSAFEL POMS. fuscatum Î [NBHFEL KE BÎ FNEENIF-.1 


(in vitro) e | UGEFMHE!1.2.1 
Fe*’/ ascorbate !RME 1.2.1 
Ferrous Ldyù# pnÃ Ö5Fe”’/ ascorbate CELB Ff x Liab IEAR +Û Kur 2o 
yù#! (10 - 500 ug /mı ) ağfok2 BHIAIRER Tris-HCIA ascorbic acid Ãammonium sulfate 
+ù ABI Hf K GPAFADDmsSO ù!f OStHBIZ. cheirifolia ÛC. vulgaris ÛC. fuscatum LÙZ 
Ohkawa +ù| ®U G|ATBARSùù!f x> !ZG BPpIGNA Lûr off fz ( 0.5 - 10 ug/ml) 
.(1979) LFePA 


CCI, /NADPH !JulZ1.2.1 
NADP :@ùnÃ ÖOÙ5( 1.5 mg protein ) Où eÃeFDNF LjéeNGI N BII ZA +0 U dok 


LZ} ofACCIL, ÃGlucose 6-Phosphotase lucose 6-phosphote dehydrogenase‏ 15 ظ§|+ 
Ljıd#0.5 - 10 ue/mI)ÃD(10 - 500 ug ım!) OAGIpE BK aBgjtrgh DZ tne] ZZ‏ 
LFePAoOhkawa ù! fATBARS ùf BIKAT fABIHf Y+edf‏ )1979( . 
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ã PPFFEFe UE FEOE.2.1 
(Luminescence) HEFS PUIGO2 ° ola PREF UE1.2.2.1 

KG PQA xanthin Lj dF Lj oKM@kŞÛluminoı ù!f nA ÖS!lğEdD”, ekq!f BAS 
Bı AKU’ aoA LRP Zuminol ùf ydš v /v ) % 1 DMSO O5tfl40- sum) +MABIHf 
+ AGOFAMKLHIA KX1988) Gryglewski ARoback +|] ®U! A xanthin oxidase +E BO 2 
> ÇIEpP.¥YnAdFNF+# (100 U/m1) soDù!f fezA Û5 p5 \GZ D7 +nep] ZA KEE 
MicroluMot , LB 96P , P , ECa , EG Berthold , +ù dFOUFZ@Nj\dF! o !f YER HW dGFZ 

.100 % FN +QGOZK OETA Wildbad , Germany 


(Deoxyribose) OH HJ lã FFUFEe UE2.2.2.1 
deoxyribose ù! OH°ù!f aR ez5 ÛFenton KùüZ&LHXÊUg oHù!f ek BAS 
deoxyribose yJOZ SHEKYZGY HN f UO LOAFER f Np. TBAù!f pnÃ Ö5 ADZHzZd HI 
( 2.5- 50 uM ) Ld FAAGiHf YtedjegekeT olf .532 ım AZ Bld LARLY !RYIRS 
Î ZA jîr off fê ÖznadFNB+ rutinù!f fZA.. 1 mı ORE DHoh§ 2 mm) DMSO O5! HZ 
+H Lf ¥ ù of (1989) LFEPA Halliwell +] RU! A LAYZZ 2 THS!ZG \GIZD}7 tne 

: i Re apf KokY+adfyztdleoxyribose ùf yfe! + XRF 


A= Aر_x‎ 100 = deoxyribose ù!f ye! (%() UEDZKAE! oL 
Ao 


. FNP +O GF QZ A. 
. ap KoklEGEIS GF E A, 


(Î dBEPNEndEDPPH’ o||dã FFE UE3.2.2.1 
l2ùî Uf +ùGbAf Bı îok Où SDPPH° ekqf Î A2001) LFEPA Hirono +|]%®O K ff 
LZ LF GAfehzraAÃ 515 nm ÛZ têk l@A[ ff FE (1- 10 um) +RABIHf K GePADZ 
ù! af A Û: ù! AYÎ o ÖOzn@dFNF isoquercetinù!f EEA. 1 af a U yz 
: ù! fAÃ®%) DPPH° 


A, =۸ × 0 
Ao 


. NYO Gf QZ A. 
. apf KoKlGEEI FG QZ ۸, 


108 


DEF HAR F.2.1 
FeCl, ùù!f DZ Sî Rif YZ ADPAZ 1f FAAaIgf yYtedtLHX0.3 - 10 uM) 2 G5 
U1984 ULFeUPAFanas'ev) 562 nm Î ZA GF dF BIR (aÃRifo!f HBA ferrozine ù JA 
t1 ® 1 € af U FPOIBAE AH ZAR 6. OznedFNI+ kaempferolÛ lf feEZA 
A-A, x 100 =( %) +XMES +L 


Ao 
. NPY +O G QZ A, 
ager Kok\GE+S Gf GZ A, 
gr eEülEHE 
aBPoHFPR of Adz f lgfAFynU . s.o. +Kfeetdz UA U HQPSIFEHL KnafD 
. LEY yioKLDPPIg qKK O HAF LHPHTE LIAI yNÛ ÜStudent' t 


l1 &§[ Dn vivo Hıfle RZFEDĞBZ. fuscatum Î [MPF {O EFÛ FNFfRE.2 
INH oflEUFTICNRMPNJNH ie |€ 


:KEPNEL RIFE 
Où 5GEhbgofÃ CAA dh GK EA! JeKE G41 50-170 g) Wistar LfEn e¥RK|ED 
„(ZE 12) BDA CG Ûr LHERKEIXK PSK ok! DE!fA lafeo!f LBHG Gp! anK2 ÃeU 


RMPNjNH oĞGn vivo NoffpiRZEKefle d1.2 
+ZAQRIONj +ZAQQE Kafzf t+ oS UZAY! 6) KEAQOED !gLftenf KZBA 
tùljphikmMPAÃ ın LjıdŞthur +ZÃoRQF Ljten KZ dn Gf Gh GK FEA NFETIf 
Ke Gidğnhl2000 ULFEPA Mookan) 515 LGHAGES50 mg/KsBIJXEF ) YE] Kok 
BBM plfl25s mg/Kg YfedafpiridtT Ff FEAF Aff i Rsilymarin ù hr +4 ZARE 
Ke ORf OBbvıt ZARO GIRMPAıINH LHyEhNKI|p DE2001 UFEPA Ravi) S15 
.RMPAÃINH Ljd¥+h®pFeKYyIpGES 1 5 BBEpLfNZA200 mg/Kg) OAGIŞE BK dBffudZ 
i Af A SooZyAoZA#HYyAazZoüNORZ 2 nÛr PAF afë FEB ã Kek! Senff + ElÎ 

. jeff ynÛ Ff KDXERRS 
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isoniazid @FSNYEL Jgfle Dn vivo HofENPFEKEŞle 2.2 
Gd ANFûT+ 1 t+ùzÃgatKalzf!t o UKZAMNZ I !qgATZ Lften!f yek NZ 
Ci oo#yAoAk NK Gi ZAQŞOFE IRI NjK pe ¥ aA f Gj FoR Kir +ZAdŞO}A ıı +ZÃdîQE 
DAY LBALAZ00 mg/kgùhytzÃğqjA rv +zÃRuEK Go Ke dğilADOAAeESF 
300 ) fPùggzdicÈt Zenhyja!f BEEBE Cj fof & KEE UALĞMEOAGISE IDK dik 


acetylhydrazideÃ (HD sulfate) hydrazine sulfate LI d42004 ÛL ÃeùPA Victoria) (mg/Kg 


.1FERFASS KfeEojAÃ+ i Lî KJA yn +ZF 24 Ü6 fNK GRO! YK. (AcHD) 


RFDOFNGEL PHES.2 
U' dQ (TBARS) +OTLf fA aK 5 FO LF + FiYZR HU KLM ° 
1.1.3.3- O ff YR B41979) LFEPA Ohkawa +|]®RO Î APE Thiobarbituric 
.tetraethoxypropane 
aspartate Ã(ALT) alanine amino transferase lO z2 Hf 1 Sf KfeTAAZ G! 
.kitù lf KG PTAYGER B(ALP) alkaline phosphatase A (AST) amino transferase 
YZEK\GGEH:O: YER B§1974) Aebi +|®RO! fA(CAT) catalaseù!f OGLE PIZ ° 
«|p YENY FDEH2O, LIZ uM LF catalaseù!f LgoAÃ alzf 
Flohé +ù| RO! G|A(Man SOD) Ã(CuZn SOD) Superoxide dismutase OGLE PIZ ° 
550 Î ùZZA|KÖRAÃ( o”) 1O fhe FEAR !f yfefPf LAOXHUEj(1984) OhingA 
tùĞÈÎ ùZZÊIHBEoAF Y1 of Lfehng y4 UoAGORLYF OF LFertildim 
.ÖceHARÎ !f yfePÛF Lz 50 OME + cB! AF 
Ld mı OÖĞ5@AGX# f UPR f DEUQ-10)A(UQ-9) ubiquinol! ùf LISE OfR 
yAGe YARDBYHR R Nzù!f Kok GBF! [Of 2 Ki ated FEOF fA Uexaneù!f 
UQ-10, UQ- 9YUT AHPLC ù!BK GFF IHNjLJOKDX mı ORE DpN{70:30v/v) 
C18 HPLC. Column, Supelco, YER N41986 UFEPAÃLang) Rf ynÛ Lj Qf 


.Bellefond, P.A. 


Î MINSIECEL U PRDE3.2 
.(1959) Ellman +| ®U fA @AHAMAT BHF > ljdaBosH LFHADE x= PAZ ° 
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BurkÃLawerence +ù| ®U! GI|A IPM [KKEGPx) glutathione peroxidase MUGLj 
f f um ù!GBEoAf LE alat YZG\GGEcumen hydroperoxide YER B§1976) 
. Lep Lng YF! +]Fp YUP A +ddfcsH ù! 
.& PONOFELIHDS JGR Gf1951) LfiePA Lowry +] RO! A Ljiienp aK ° 


RffEL ÛRJEÃY in vitro C. fuscatum DEÎNSIEROHESAEL PHT FNEFRE.3 
hydrazine o ERE 


ati HÛF Kù okt ù ABI tf K Ci HPA ù ff Kez! Kn!Ãz RPI ùf +N fz 

Où 5Lj? feof SEF KfoR fA 0.1 OFBjLPDoho10 um) DMSOù!EBHbNZ10-50 uM) 

tùdgl Kp 10 LGUZYAOOFLDN o UBENRF 1FHEGbNZ100 uM) hydrazine sulfate l@A 
.YNAQFNFF (4uM) silymarinù f KOR fAt |oü!î K feda 

(10 uM) RMPÙ!EB Hf GIP! Kn!AZ KRAABIDISIR yzgf KEfep ¥ 2R + DLE: 

|| 2û K(2003ÜLFeùüPARaucy) % 0.1 ORbinijP DMso O5tHbd¥50 mM) INHù!BAD 

RùgUÜZGÎ 24 +OAQFES azf K(0.5-50 uM) ağeMK RAG 2 Gr A! n!EdZ Fo NFETIf 
. Western blot YUGR GEG PQYIPYGEA >= djRf yYAOZBEIP!f 


| FOIE PEE. 3 
RuffEl URHGTEARS ojf2 J51.2.3 
LjiePA onkawa +|RUNK ÜdajA + ha FTA FTF LHS! + BRIER +Û Kafp 
If (BPS) 1 mıùhyèb lA Pf Yl x URAASIS+ HD) +B! KüdadF! Bj O5Û1979) 
U ù LİIZ0 % Ö5BTBA 0.5 % Ll5o uL ÃAKRf ynÛ Dmso 10 % LÙš00 „ Lù 
532 nm Î ZZA|KGÊIRf fA °Dš0 Î ZA|ğp30 lefg Ljr oKDKpH 3,5) (v/v) ONA] PF 


TBARS/ mg protein. \FEHf LF araÃ SpectraMAX Plus 190 microplate reader I Zz 


(LDH) Lactate dehydrogenase [Ef fet 2 52.2.3 
J AB340 nm ZAADH ù!f (A ¥ ZZFEZf GEXZDH ù!f YA Kã fIZ PAZ 
.(1978 UL ÃePAMoldeeus) Ozeedf 
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(SDH) succinic dehydrogenase [EUR da J53.2.3 
2 ù TAF YU B{1978) LÃePA Bergmeyer +|@O FA &éXIšDHù !f UGLAp 
.+ PORN 


KufiEl ÛÎ HINE! GEL DZ. 3 
SpectraMAX YER BS ABZeFN96 ùhssTù fA GRù A csHù!f LIS led HD 
Î ZAGGF (1985) LFEPA Alin +|PUO fAcGsTù!f efpF§. plus 190 microplate reader 
-) ioRzd zd BSILF HN E cDosHù f yd Hek! ie! qyZGK IGE CDNB 
ùf pَnÃ Ö5! SELF +] RUF T AFG csH ùf x yÃ .340 nm ÊZ B|5(YZGY EEESH 
Ürllman) fNATY Î !q@FEAFEH KTDIA .Ellman (5,5-dithiobis-2-nitrobenzoic) 2 T@AGR 
JHNJLZ efBÃ (1985 UMannervickÃ Carlberg) +| ®U fAcGRù!f UGLJeEAK dA KX 1959 
NADPH LÛš nw Uf Û yIEIFUGL LE alzklfoAÃ yt) I ABF mU/ mg protein ùNDTLf 
(FYE C5 


gr elEülEHE 
ÜStudent' t+ a@BPOHPPR qijî Adz jl AAEynUA.s.D. ± KaE\FE KnafD 
in vitro KEfCFEDYT LEL FES yiDKEEPR cKO Ataf LH 2HEE Lindl ynÛA 
Ljften + üA+ ABF Yea LAK featd ü4 NHJ LE azb 
:+ UF HEadbHA KfeT ad IHN; E! OAGISE BK ZETA YT Lj Kfbo 
† ® Arp - Aş/ Aı- Ac x 100 


NFI OY: Ac Ulf BF: As ÛHD BF: Arp 
in vitro HpaMENSHEE FENFAN HifNSAEL POEFE4 


i dt | ÜEpÛNg ÜÛEüqEHEOEI .4 
(Hanasatech, Clark- Î ardF perr I ZAG Öğî 4Û | ür Û YyfEAQdFIEOKLFAA 
LÃAFDAdZ mg/ mı YT adRADES BELHDPLL o5:OSBE!HenKY+ KEND ® ADP) 
|| ürf{ çegfÃ û 4f DHQELHZ 000 uLùhDšs tnepI ZA|p1 eGPUr KokY+adf 
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2ù 4 eUuf xz @haDpù!f 13 hPfp3 ef Cek? L6G! Ser qe6o»ù!f 
.K@ORMELÃpADNATP I !gaDpù!f yÃok 
a paN caEELR afeia 
pyruvate/malate +E MB eNRF 5 OK U zB benda rotenone ù! +ENRF yck 5 
22iUf UJKYfEdPAS. ADPù!f LHZo0uM 2 Gr St !AfF O 4f af 5 üU Ã.(10 ı1) 
«NF! Z2FeKYE AZ (1fzdFUOGj 
v Njıı - I1 U EAR dgel 
Ljdšo mm yùûdÖÙî 4f DD dFLþdš000 u1 ù eûA¢ÃARNE S5 BAF LHZ mg/mı Lj ob 
«(2ûU Oj4 AF || rf Ûf yfEdYT od succinateù!f Ll4o mM 2 GF Arotenoneù!f 
.+ùĞBËÎ ù!q2 Gî KADPù!f Llš00 uu BGK G 34f OFL a5 5 üUj REaYNÛ 
antimycin A Lğd3uM Amalonateù!f L0 mM 2 Gf ŠATP Î !gADPù!f +3 yAoKYÜAÊ 
Uleampferol :4 k Û GE dHDABASG : (c2) i RABI Y+edFADuu Azade FN) 
UkKoXA ıı fzdDDznediNREantimycin LIF 2 Gr A .4eKIf x fA Ûapigenin :ch II 
N, N, N', N'tetramethyl-p-Ùùù f Lı1dZ mMÃ ascorbateù ù! LğıdZmm DFı Sırıfù |zd 
Î ùÙZKfeEPÛ 1 Gongt’ ADf ã a dFUWIGyNÛ 2 Gî K(TMPD) phenylenediamin 
KRTOUFIHNKT p. (1994 ULFEPCARustin) zd! OZAL HRIDEK! JBE530 nm + RÎX 
:OÖA} ZAK 

nM Oy/ min/mg protein : ff Yfedf- 

42K3f/3 KJ :RCR - 

3K36} DE dFozù!f 2 20 LHR df ADPù!f +RpDLj P/O - 


I REME Ji5 2.4 
(1982 LFCUPAEmauset) rhodamine 123 +ù GAZ ZAPE OFCT2f Of > LHD 
1,8 ml ÖU50,5 mg/m1) @ARARSIEK lj’ o OAR Î HA27 A503 nm +E K GAOT ZZ 
6 uM @0 fzh2 Gf ŠÛrhodamine 123 LÙB,3 uM Arotenone LZ um fênÃ ÖO5ÜDGF LAZ 
Ljêı d zù ğfeMEDÎ Af Î ù!o! KEY LGA 2 Gr KORT 2f fj! 5 UUYPAA succinate ùf LAZ 
(testosterone, BITZI Qın\jDZOTIGF LGB dFADEEI dFIjRINjZ CG R (10° mM ÃAı10* M) 
.(1998 ÛSkula chev) hydrocholestanol, cholestanol, progesteron) 
photometer fluorescence Perkin Elmer Life Sciences Wilbad, adn AFRO Bz of Rizk 


Germany 
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(welling) ã paNNEOTHEOSBD 2.4 
„540 nm Î ÙùZ BÎ ZAX G fF KfekÎ AFG i eû RANE Rr Rf Gfok KS 

lucrose 250 mM) C DHQFELHZ,8 m1 FELD i ZARORASELHZ mg/mı Lr okt ® 

LFSLEENSSS +nepÎ ZAuccinate ù!f LB mm ù!f pênÃ ÖO& (7.2 pH UkH»PO, 5 mM 

.!fenRf O5YAEeT!f YipfeA5UD uM) Rotenone GADGET !q2 ar TEP 

Ljdz me fbAKlj ot o 1O 2 AUF AF T AAA Per Rf Nj PLHAGE 

(0,5 ue) Ûris (5 mM)ucrose (150 mM) Lpd%4TFQETris DIBI 1 GZ @IAFARNE 
CaCl 100 uM +3 qydpPDZ>S +nepI Z/7.4 pH Ûntimycin LB0,5 ug/ml)AÃrotenone LZ 

1998 ÛLÃeüPA Santos) Y û dAmigf ¥ ù+edF! er LAS FE 4 EhERr Rf + AEo 5 OK 

.(1999 lompton 


Fa a [HEJNFIEAY HorfNSAFL RFEHEPRD4.4 


RûrNSAEL JFHEHS PPUFFe UE1.4.4 
diphenyl-2- KùI@f aRınî YR ESRRoK LH GABISY ted! 1&1 Û lefdf LB 
Ljdšoo umù! yÃAGÊF yAOA} !qaPÛf Kok fÃdE2 Gf Kt ® (DPPH°) picryl-hydrazyl 
akoRf LZ aedf1C, ùf afAÃ %15 nm Î ZA BDA G fF O5 pif yA DPPH 

.(1994ÜLÃePA HanasatN 988 ULÃEPARobak) DPPH L350 U PI 5 FAQ 


4 معايرة الأكسدة اللبيدية بالميتوكوندريا 
FOI rj DbhiffzhNK ly o A (0,2 mg/m! ) NaCı ù!f LA™o 0.9 | HZARGBAARNE K BK f‏ 
Ld mıùùhyzEf Nj S.5 FE 5 lf&t450 uM/ 5O0uM ) Fe Fe fnÃ Ö51 mı‏ %3 

5 GdZfPùuRA+ |30 LGDI0O I HAZGY WPAZF| SFBA %1 L}l4,5 ml ATCA 
Lahouel) .TBARS nM/ mg protein BIR LZ eùlzŠ30 ım Î ùZZXOf BISE FF 
. (2004 ULÃePA 
Kfe GÛ +1 Gangk (1951 ÜLowry) +I]RU! AT aA LENS YT oA 
.D>Š5 +nepI ZARORADE 


114 


o” S|EPRUGIN jHEODS.4.4 
Yfeû fPqÎ ù IZAFÛI ZGsuccinateÙ ù f +E qED@EAHANBD” oR pK eBPf i 
„(1990 ÛL ÃEPA Chatterjee) 560 nm Î ZAG@]!BNBTù!f 
figr elEre if 
LE yioKYAEN FPR ù NK BA! FEY j ACR ùf KO AdKIgAp 
.Dunett @B®JÃ (ANOVA) 


I BHD 2 INAAFQIFFAN HofNSAFEL FOR] INGE {E OFFS 
المعالجة الحيوانية‎ 
UBT Î ùZZ. fiuscatum OAGRSHpE DK db vivo OUOMEf aAR!f AT a ynÛ 

URED l\fZ&#5400 mg/kg AD00 mg/kgùNBF 5 RO LE Ke LfEnN!f LFBOe Aen 
U ùzhKùl}p .+ Ff yNÛ &ËS0.5 mM/Kg (DAS) Dially1 sufide ùhã PH ZÃRNIX peÃ 
Û ÃeùPAÃ Young) EĞ® QddS150 mg/kg BRfp!ZeNNRMPAINH L}XY4NyNAQF 

GE] Kok 25 mg/kg Yf#QdA8-MC) 3-methylcholanthrene OeakNEU’ 2odEL]o .(1996 
+2 16 Lfl fen BET KRA! yIpatPÛf DBE 


Aniline hydroyilase O]ERDIS 
fA anilineÙ f LHARQEp-aminophenol lated} SFZÛE(640 nm) GENA GPUE 
.nM/min/ mg proteinÛ hGH fNjLFERA . (1966) SatoÃ Imai 1| @O! 


(PNP-H) Paranitro phenol hydroxylation df 2.5 
ùf AAFKIRE ® CYP2E1ù!f yd$-nitro phenol +4DZERNj ZAZEY NIUE 
4- JFTKLDXOLj|| !HA (1994) AllisÃ Robinson +] RO! fA DEAORNBOPNP-BH) 
YJfIKKJFBIABI Hf MFBin vitro KGfefDHDLB5480 nm Î ZA XEXAFLGA] f BE. nitrocatechol 
. Cend Ha Dasù f pES.+FenRf 2 ALA YPESÛ T Bf acetonitrilu!f Ö5 


(ERDM) Erythromycine demethylase if 3.5 
Kf dABIHf 5 BK.(1953) Nash +|RU FA NEGF GBAHEEHf x> GheRDM ù!f AAKBZ 
ara .+HenRf 2 KebÃ yPfESÛ 1 Hf YAGI GEES RNIB Eff vitro ¥ GR +E 
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Oen2diNREtroleandomycinù NK He AENEYQAAA . nM/min/ mg proteinù NGL JHNjLZE 
(UV/Vis Shimadzu 16001) 2 Sod} ZA XX Gal 1 E Û 


Western BlotO|FüU IE 4.5 
LjReüRGLjıdšug KOZ 5FQ Western blot yüùdGKY a2ĞinfBüî faûf IHNjK ED 
fehaitrocellulose + DA SDS- polyacrylamide gel electrophresis LZ.5 % ùhNOeAeknE 
DIGE SGDZz fzhaat CYP3A4 ADat CYP2E1 ù! LEF dfholyclonal antibody yal XBlFjr oK 
horse radish peroxidase ùNbLPf§dEgoat anti rabbit antibody (Gentest) JIL} OK. Tris-saline 
Chemiluminescence Western- ùù hj u Rok fz r f ENÜBb U Û KGOE@g PTKÃ 


.Blotting Detection System Kit 


(EH) Epoxide hydrolase f dPBDZS 

trans-stilbene oxide YU ZA2 [FY !HA Ed #Epoxide hydrolaseù f OGLE PLM 
.(1984 bjedanesÃ Bradfield) 229 nm Î pEME(TSO) 
-RMP HNH ¥:Ode ZFGEQOKe Aer UGIDZSIK! PH F1 fff HNIFELLZ a5 
100 x FNPF OF- RMPHNH BPA IGF OF 
Hg eÛEü IENE 


Student t @BPOGPPR çRLFS HAZ fMIGEEyNUA.s.D. +O HABDSNFRE KnafD 
«LE yioKGFPI IK O Aa LHD Lfl ynÛ Û 
RUNNFOEL Jê fS 
COPDGEL JE Î a |NHF!A FTDAGEF 1.6 
(GR) glutathione reductase OIE ° 
LhAdYEHUT B41976 UhosalkiA Bayoumi) ùù! G|A Geüudf KORFONGLHD 
Î !ONADPH Lf +¥CL DAFOE 15 G OF U Plt! OF aA Ühymolysateù f 


Yyù#! NADPH LÙZ „ım LA 4TERKoOAf LB ® .U/g Hb ùNSGL fHNjLF fell HNADP 
.D#7 ÎÛ ZA|P 
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(GST) glutathione S- transferase O|IEOd ° 
100 uM Ã(CDNB) YER G41974 U ÃEPA Habig)ù! ÇA BAÛY FNJOGTLE PLFA 
5,5' dithiobis-2-LğÙıdš uvmùù hb Pù Ra RSD IÛjF +E LEoAf Ek! ® Ulymolysate ùf LIZ 
.DZ7 Î ZA|$p1 YF! (CDNB) nitrobenzoic 


(GSH-px) glutathione peroxidase olf dft 
glutathione ÙùùÙ f @AÙÛU' O Ö5cumen hydroperoxide ù ! Bb FSGADE U DUG HNjapd 
Lhd ım LT +Û tU! BSILF 1E +A oAGNE alë fpÃ .NADPHÙHÃ reductase 

„(1967 WalentineAPaglia) D7 nep ZA|ŞpY# NADPH 


(G6PD) glucose 6 phosphate dehydrogenase [EUR Pr ° 
(1986 Ubrigelius) 1| O HA EN Elucose 6 phosphate dehydrogenaseÙ lf UTIGAKEZE 


(SOD) superoxide dismutase [FUR dfdf ° 
Î FG hymolysateùf LŠO ıLÃ RAN SOD Kit YR BRAY fFNOGLPAKAE 
B|A°DZ +nepÎ ZSoDù!f +O formazan ù!f YFTKOSKLZE elzk ORf + EOF! | FOF 
.(1984 LFEPA Gonzales) LADARKIjE y+! fo OGL fj 


(CAT) catalase@|EUf did ° 
YGAÃE |LLZ +a +SEE frat: ù! ¥ SEM2ÛKEIS + dnd FOFOGUL f 
HO» Ù! || ğkynÛ + oF AF +E CAK EZ UG (oA .eÛGf yu hurozù!f 
(1974 hebi) U/mg protein go OGL fHNjLFEREA. 7 pH AD25 +nepÎ A1uM/ min) 
.hymolysateÛ f L240 u1 || !RO5ÜCR dz 


NAE | USIERGE ° 
.(1987 ÛGavrilov) +| ®U fAhymolysate ùf LIO „L ùhvDaù!f z= PLFA 
: CEDEL JFI IED SHUNT DANHERGE ° 
(1990 LFEPA Levine)ù! A (0.05mg) CZ LAeRGL HZenydAtegif x> LHD 
„nmol carbonyl/ mg protein NAKE LZ araÃ. 2.4 dinitrophenyl hydrazine YR Bo 
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CEDEL E IKFEREYA | UEDBANKD’ olf Fig ° 

fû nÃ ÖbSferrocytochrome Cc !Qferricytochrome cù!f yfePqÎ ZArenff NIP 
Lha%2.5 lT Î ùZAfecf KEE Lr ok. G fF BeKIjRfeKS ed Bf o ù! 
ai+ADE Dj dDzr öÖî Rı!f OG Af DIQEYAOAEG A O5BZ7 tnepi ZK HAE 
mi ùùhYfRıQF I RAAB! Hf Y+edk fA Ferrocytochrome C L}Z0 um DÖ RfA (PBBG) 
lf 4D Ç Özn2dFNFE soDùf 2 CG SL off yp Û qBIzgfeRoDMSOù! LAD.7 
.)5 ÛDormandy) 550 nm Î BZRBSerrocytochrome cù! 
Rigr eEüEHE 


aRPqEFEPR çiji Adz ilaAEynÛ . s.D. +Kfead¥ üA U KQOŠBIFRE KnefD 
. LEY yioKLPPIg qKK O HAF LHPHTE LIAI yNÛ ÜStudent' t 


ilê qf E FF? 


1 3 IEFNII.7 
LFF Len FEDA G1 5 RMP A INHLIYEN BAQE Lften!î fEDKNEPR f 
C. fuscatum ÙùÙù! OAGÛ HIŞE BKEUÙÎ dEÃ (25 mg/Kg/ silymarin ùùÙù!f Ljùd¥/Ùù+h) 
DQ Ny zd LjGEFHF L/20 % URES yO Kik! o +n Lf 1 fefDZ00 mg/kg) 
2aù¥ .( 2000LFEPA Diwan) LAY A LAKE LHyEhGend Kp DG Hf 
Lften!f YfpfzhE00 mg/Ke)LJefeNyE UA Liz feprjEd EOF Lftenf HDS = 4 
. KO 2 BEA Iê Lf Kft 18 6 2! ZF 24A16 f 


I dHHIFEENE.7 
(50 mg/Kg) RMPÃINH ùù!Ebù BQ LHZ 5 DESIG Lf 1 feDEHF KC KIRD 
Ã glutaraldehyde 2 %ùù!BKaRAÃıer û f f Hf LHD GIHAOG Hb yUpY4T OSES 
transmission YùüdEKK GR KzU PA propylene oxide epoxy resineù BK DYAGF 
Ci SES KP f ti PIYER Acie yÃcEffoRA. (TEM) electron microscopy 
ADOAef!gOGbenzidine indopheno1 yd#| feûf fp IDFR YZEY JCA hid Lf 
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5 UO GIA! |yOF i HBS IIA + RifoR chromagenÛ# (TMB) tetra methyl benzidine 


.)0 oznanskyÃ Thomas) 
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FIK FIFE 2 
Ya | U IUHEDAFEL FEO 1 
H. cheirifoliaNğ:. fuscatum DA [|INFEGEL JT 1C BEÎ FNgEfRE1.1 
.DêPUŞENjjiccı, a dtofle HEOBHIEHRZIFEDBZ vulgarisNj 


جدول (2.8): الأثر الوقائي لكل من C. fusca tun‏ و H. cheirifolia‏ و C. vulgaris‏ علىالسمية الحادة (MD4۸)‏ 


بالجرذان المحرضة براع 


100 CCL © الشاه‎ | )مع/Kع(صلختسملا‎ 
*3.68±40,8 | **4.62±62,68 0.92+8,26 | C. fuscatum 


4.71±50,2 | **4.5+62,68 0.92+±8,26 | H. cheirifolia 


4.163,17 **4.5±62,68 0.92+8,26 | C. vulgaris 


(a): MDA= nM/100 mg protein 
n= 6± SD; P*<0.05; P**<0.01 


—._C. fuscatum 


H, cheirifolia 


C.vulgaris‏ “چ 


(mg/ Kg)ZHEÖ êt 


200 


+**2 7422,6 


*5.9±44,12 


4.8±70,8 


400 300 


3.2+22,68 | **2.9422,2 


#2 9218,5 **1.822 


100 


التفیط (%) ,ا٤٥‏ 


-80 


LjftEN!G§MDA) LOY Hf HAC. vulgaris AH. cheirifoloia AC.fuscatum L}F+ 2D (3.B) A1 


CCl,ùMuU cod 
CC14-sample/CC14-contrêle x100 :+ XE +l 
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LhAKfMO fP1. cheirifolia ÛC. fuscatum L}B+ NBY.B) YAFN!BBIAFAF\FE OK 

+ù Zen 200 mg/Kg tùZzenf Kfûo + ® Len! 48 ccL, ù! U aod fo!f OZf yYzHf 

Bı PMR fe fS(74-83 %) GEA ÛZDH. cheirifolia KGDODLC. fuscatum ù! +ROMEBBSER f 

(Go ê O5KdND EPC. vulgaris MH feff IHNIFK] OfoGE. (200-400 mg/Kg) afeRf 
(3.8) YET! Af RN 


< ŞDÃN H. cheirifolia B. vulgaris . fuscatum DBA||Î INPGEt {mIHC.1 
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w C. vulgaris 
| mH. cheirifolia 
m C. fuscatum 


الترکیز (ا/ون) 


التثبيط (%) 


-80 -60 -40 -0 0 20 40 60 80 


m= C. vulgaris 
m H. cheirifolia 
mı C. fuscatum 


الترکیز (۸۱٣/و۔)‏ 


-80 -60 -40 -20 0 20 40 60 اقبط (%) 0ق‎ 
(b) 
KIL Î ZZC. vulgaris ÃH. cheirfoliaÃC. fuscatum LB}¥y# OAGSpE BK de0 (4.B) A1 
(b4.B) Fe ”/ascorbateî fj Ãedp CBI A (a 4.B) CCL,/NADPH I fj +e 
100 x U aodfate - CELIA CEL :UnDZHAE! oL 
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@RınY Î ùZAùî fegf KiokK HDA KG BK MBDA yztf NEF o5fz 
jt $ + Did KEF fifoKU’ azi 4Aep! dal) 2 BSRBAK LDEHTIORS fi ti 
Fe”/ascorbate CBLBBOAQE! FEAR +û! üUUXIZSK EDE. fuscarumn CPDL jo. OFAf yz 
Î ùf YT Af ¥ OFS (0-200 ug/mı) Î f +f = ljdFU’ ez GRAZ (18-46 %) LF fPÖDZ 
ã FDOAGHp E BK dF fegf INNREPNjKLD I 4400 g/m ER5G% 69) 
FEAF û emp! ù® ccı, /NADPH EEIDZHOZAQE K Ge ÃerSDZTULBS dc +R f 
.((4.B) JET Û3.B) YAN) 200 ug/mı ağeRf LAFGNY7 1-80 %)ùN 


C. fuscatum LAF!Ãezd RoFNSAEL JEFEHYA | Uf IUHEAAIEL FOE.1 
o fla PPEFe UE1.3.1 


ا 
6ق 
665 ي 


اانسبة الماثوية للتثيط 4) 


الترکیز (۷) 5 4 3 2 1 0,5 


luminol @BP{IC. fuscatum LMF!Kezdp+ ili tf KGedHD, ùDZem!f a Û :(5.B) d1 
۸0-۸1/۸0×100 : )%( التثبیط‎ 

0,743=A0 

1 = إمتصاصية المادة تحت الإختبار 

n =3 ±+ SD; P*<0.05; P**<0.01 


SOD : FN! 
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2 ÃéGÃu ÛÇagU' RoSxanthinù!f Ãluminolù!f LIF Î !Qxanthin oxidaseù!f +E qh 
KùokY ùe Ûr leg tu 1f laGÛ 2 kz +zë! h330 U/m1) SODù!f av oho 
TOINIST d 1u LHIOIG2 YUNKUNEp! FEES + Ag RIRT fEPf IHNjOPA . ati 
+û ur !f la@GUF ONKYEAFHFeRA. sc2ù! +PULBBIGR çt Zen 2,m HZ 83 % I !qyzHf 
02” ùùDZaùî Û yzHf al oI um BZ s82 % Î HZWT d2. LHKhageRf eh 
.(4-5 uM) LZ 
pPPH° NpH°DBA |[ã PYEFe ÜE2.3.1 


¬3 
چ‎ P7 
—.— rutin 


التذ 


بیط (%) 


الترکیز (۷1ل|) ‏ 50 25 10 5 25 
شكل (6.8) الأسر الجذري ل 01° بالمركبات الفلافونيدية المعزولة من uإهءءءة‏ . مقارنة بالمنا! 
)إختبlر (deoxyribose‏ 
التثبيط )%( ة Ao-Aı/Aox100‏ 
0,743=Ao‏ 
,۸ = إمتصاصية المادة تحت الإختبار 
n =3 ± SD; P*<0.05; P**<0.01‏ 
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=4 

ھ8٣2‎ 

—w— isoquercetin 
3 


.هم 


النشیط (%) 


الترکیز (Mی])‏ 10 5 2;9 1 


isoquercetinù !EBIAIL. fuscatum LM¥!AezdF! ARI KGedf ahDPPH° ak! A Uf Yztf (7.B) A1 
Ao-Aı/Agx100 : (%) UWRF 

0,602=Ao 

apf KoKEGEHT GF f = A, 


=3 E SD; PF<0:05; P001 


OH OFPRIEFe UE- 
DP Rf deoxyribose YfAePlA DL_FelzbFenton CELMBRBQ}A O Z4ÃegnF emf Ab 
jE Gif NZARKfpP7Y ted N{6.B) SETI CI A.532 nm Û ZA ÇG dF U PIED 
Î ùZZA2 % fA deoxyribose yfe OSDZ ® (2.5-50 um) i akeRf yYGdFAZ af 
YaĞi|SŠANjÃAı10 ım ağeRf LMFNESXNKÜÛzZSS |o kot ÃcoêdIGR f sc Geda FDLJD 
I a Û PREV PIL JPA LjNjÃpeLIDK 3Ã . (rıtin) Öznad NEDA Ûf yzgî || Ko 
.25 uM afeRf EM 


pPPH'` o|lã PPEFe UE 
1&T GC OF IRINU FLEA 15 nm Î ZZĞA DppH° ù! +h lA $ E KE 
fT Kfp114 Yad Y.B) YETI T PONE KEDA Û aî a Û +B GAZ 
tùzen šù|oÃs uu aùğeRf LAFiorPpPH°2ky! (50 % 9 fa Cüz5ã DB ® YzHf fj 
URS LALO Hf sc2YtedfDppH°akq! A Uf 238 OSNJZA (65 %) 10 ım AZ +R f 
sC3Y#edÎ ZERA Û(50 %) ljafpOKS |od 10 ım ağfeRf LHRHUYjDPPH° eR! 
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Ûz5ڈ‎ |O fp(isoquercitrin) OznedFY +edt NDGA I1 feûf KokKageRf YGAPBZ fHNjS pok 
. 1M afeRf LAX C 
KorNSAEL PFE IAF (F5.3.1 


النسبةاتلمائوية للتثبيط (%) 


الترکیز (۷) 10 5 1 0,6 0,3 


+lAAXFe”’/ Ferrozine fzd} C. fuscatum L}¥!Ãezdp! fiiBı qf K GfedbBY BEBE eÃgf (S.B) 
(K) kaempferolù!b 

Ao-Aı/Aox100 : (%) UME 

0,169=Ao 

apf Kok Gf Kf = A: 


n= 3 +± SD; P*<0.05; P**<0.01 


Bı |zdXXD Hk ù&U LE aÃfgtfof LRHIBAL NZ RIA KEeAF L}ka fi 2GPF Nb 
Nmenpt o (8.8) JET GI PSK G AF U Pld FEEAYER 5S ORfA Fe”*-ferosine 
Ûùz5š ù|od 0.6 um Lau Plgzgfek AZ aÃgifo!f LR BAZ AZC Y+edf 
U Pld s5 % BREp! BES |o i Hf YF afeRf s5 umageRfefzfÃ o % LF BeSEBEEE 
(GGi# ) i tad yùzGz +zljKÎ ù Z aùğfeRf Ayrî A .ağeRf EEN NIG 
Rıp ik Û7 Ljffeù df Kf hfs.B) ¥ET!GBIAFAE Gi 1 feff HNNEDFEA .( +4 ¢ OF 
Gùu jA GdPBAXzZSP7 Yoda fD o AGfo!f LRU OPA yzZPDKAGI34T NESR f 
I Rf ¥Y‡edF5 |o fA.(63%) 10 um + Î f (58 %) 0.3 um LHFhageRf UPEKDRFK 
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BıÃ.0.3 umLjš OKjeğeK BZ URF RE MftefAE OBAF || ADF > 4 emad aff 
. BAF yztf FNS jok1 1E Ytedf] ZAK 
NagEYa | Ull UGIENIFE4.3.1 


mH 0,5 ug/ml 
mw 2,5 g/ml 
w 10 ug/ml 


wı sily marin (30 g/ml) 


التنبيط (%) 


wı 0,5 ug/ml 
m 2,5 ug/ml 
w 10 ug/ml 


االتثبب 


(%) 


8d1 isoquercetin 8C1 kaem pferol 13 THF E43 


(b) 


KELBin vitro +u Rd! IIR +Û Û EC fuscatum LM¥Kezd! dif K Ged 0 (9.B) AT 
(b Û.B) CCl,/ NADPH LëLf Ã (a Û.B) Fe” /ascorbate 

Ao-A,/Aox100 (%) ONE 

1,317=Ao 


agipÜf Kok GF KF = A, 


n= 3 + SD; P*<0.05; P**<0.01 
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1X0 dfÃin viro LEN KO He ÃarSPAGAQFE! BIHAR +û! yg eÃgf aBPf Kb 
LÈıd#ûù !Ãezd} KÛ Hd yÛ Z5K GC RifokU’ @ZNEC14/NADPHA Fe” /ascorbate LDL 
Lû dF AGU ÃdšbÃa Û9.B) YET NJ POVFEjy+ThEAHIEEOAE eA C. fuscatum 
CEIDHDLUBTLL FE f fpf AEGAN IH GAZ jNDIDEBR f fPisoquercitrinAÃ 8D1 
tùu aod +ù BIYA +! (%70 ) Û XK Û Ù ZDisoquercitrin 3 |o † ® CCI4/NADPH 
ùùbùu 2od+ ù BIZ +Û Bù njxÃ . (2.5-10 ug/m1) YÛĞiNdU IZ CCL/NADPHùR 
52-73 ) lafpüz5S |o I Rf k YFedFLDX0.5-10 ug/m1) affoREOGIOOLFF e” /ascorbate 
URL Z {j Z4] !R5 fof agmgfekı1F U13 KGPAFOBKIHOXKA . (a .BY+T) (% 
Lt@Z10 ug/mı 5 AkeğfeKk || !RY OKLFACCL/NADPH KEIDAE43Y+edtY GR f div 
OUR yùzdf Ld’ ùPSsD1 YFedBZHDUEO ug/mi LF ağeRf ye NPINjCHIIT 2 
.(bÃa Û9.BJ+T) Fe” /ascorbateÙ PB /EOR dt RIEZR +Û! 
Rog 
Lah zf LEKCIrR} o ÜUGz Î lgj Û (Ros) leo'f aÃm!f LMzPEodtagfeRf Kb 
ikê ra KA df Ü ÃpF 5G RÛ zd K GER Û OYE ANGE! SAKE Sf KÎ 
OSL FU fen! KCieg!ü! y&dEY G§ UF Y WMOEp.1PAPOYA! SBE! K GBRUF 
Ljnùt FU 5 ASEZ FI LAKT 1f ofA Fe yf fT f! b5 (Ros) ù! LIFES UE 
U ùdË Î ù!f xanthine j +nëHj ADÖIĞRf YETÛ of yz !HA (1994 Üalliwel1) (O ) 
Lı DÃËDF ÃD Hbùho,»ù!f uaf KÜG ¥ of Öfp GE ÜHinêK de5 yÛP fA Û f 
+EDFdFoLHZ10 L}™% 2 E2006) LFePA Valko eG A!A . (1996 ÛL ÃEPfA Pietta) 
hydroperoxylak ZÛ ÖÃğlehy OR f WPY4TR SY a KLDEHjOEH BF 2 20 LH 
diaminoxidase Û Ù AÛ ù SES LLF + OD ù AAAS + hı ù ddIÛF Dù LzdZL Jù ù+cÃ . (HO) 
ù NH U & cp + He 1f KfeG dt alê redox Û f KfeÃp fA glucollate oxydaseÃ 
Gi SEL DH ST BfAÃ H:o»ù!f UMfjOSNEKLE î 4f Y{ U JA + BIREK GEA (xenobiotic 
H2O» LPLHRP!G)(1 989 BulteridjeA Halliwell) peroxidase Û A catalaseù f LIF YPfEO 
yA df yd ZBAoOREbqLT PbNFBin vivo Kft df af +YE5YE NF O50”, ù!f yYAGE 
afë oH° UTI alqf Afkcu2Ã Fe LÛ pnÃ Ö5ZUPY NDA HÛÛÛ a hala 
f ùl PKÃR(OH°) aRq!f FNjAb. (1934 ÜWeissÃ Harber ) Harber WeissAf Fenton KüZ& 
RR yû lg ZFS || !RELDLAA anf Aezf LIZA f2 AA Ülğza+ğen yfidzozÃ j 
.OH°ù!EBBIEPAEK Çen EEEADNOGR!S 1E KE! ¥ BERF a0) +afedpK fea) 
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KOI { BK da +Ù fe HERA zî KECOT |KO RSleo!f aA! ¥TKeff dA 
FRY Nj DID! Ed !Zezd! ABI KGEAF fA A fegf Kok K GAD 
Kj LQ +û! GHA gtr d yzqf NB(1 989) GurtteridjeÃ Halliwell Î O o UBHefA 
: OOBZEA! foLf LFOYARY 
xanthine JAK GIF OJKS FO LF (ROS) +OTIH +18 +Û YAU yYETKYIGZ 1 
lipooxygenaseÃ cyclooxygenase protein kinase C Bxidase 
.LfaDY BAF || ADF - 
.(ROS) +OTI +A HÛF ami OFA 2 f - 
«Lf +û! Fer dF KALÎ Ep - 
+d 2 RRS u aod! FAR HÛT ZAHA KG BK dHIONRÎ yzdf Bf Ab 
C. fuscatum LIYE OT BE AKS 1ESH N fFoÛ taa UF LY a|Rf +A 
CCL,/ fREA Fe” /ascorbate LMU | BEAOAQF KF ACS BHEKLAYDED 1H. cheirifolia A 
1c 1HER QC. fuscatum OAGIpE BK dFã GD o +EEAYT Ia HNJLEA NADPH 
OAGI RHE BK dF Qhkfo I Z200 ug/mı ağeRf LAFCÊN(%80) CCL, NADPH HBIDZ 
Kı hfnAÃ yU MSIL Î BZtu ezdpK e KerBZEEA +B joKLE fn C. vulgarisù! 
NÎ f Kee U RzKAZ Kaze fpKJfH 4e3 HHEKLF lalEuDa ù!f KÛfzdZ 
KDÈËE GZ in vivo Koff CBKin viro KGfepf LNXGRQFES FOI NAb .f DK df 
Üccı, Latftio +Zen! GEG PoYdp! AGS KG BK df LIE afet fbaK GAD! 
ùùhKeRıpNIARÎT gt zen AZ FEF ORF Yzdf NIKE fp C. fuscanum Nh Ji o 
KPnLLjD I ZLcC1, ùf + LHIEoDD4200- 400 mg/kg) H. cheirifoliaK HEKA ÜÛ200mg/kg 
[PŠùK YGjI çt Afo O5K DHA fîz CF feZIK BEPC. vulgaris ùhNffpdtn!adELftEnYf 
RINjJLD Doc, ùRMEGI +S + fof EIT FG Lftenf U 2oK AO Tf Wf AT DZ 
JINjBEÊA LjÈPÜÛF KÇJept oj . inad FEY || DAF LAINE FPAKHDA RY 
in vitro KÎ feff YüùP Ljdš2002) LFEUPA Barth NJdgediTf GdyaFizhfo Î 1f 5 45 
LAH aff OPESOEE oF OT |[KtEheCluAÃC. vulgaris UR BEQEK e KerBZ 
LAÎK f EAYRib000) LÃePA Diwan adjAÃ..+ FEAF LAPE U RbK100 ug/ ml 
Adam) KÎ f@6KaFA . 200 mg/kg ùNBjDLDso ù!f Kffo U. vulgaris KHAEODONA 
%10 Ã C. vulgaris %10) FRI OBO DWistar UUFLJfen GHEGMEu(2001 ULFePA 
YEirefA+ ù SHEARED fib! E UU EA U’ FP I !q3 DUBIN Cassia sanna 
. ASTÃALT KÛfFzdZ 
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GAANK HEE FEEES KEJEDZL. vulgaris fai f OSKIRoK! SAHÛF K jeder IND 
2ù lA +û! AÇGÎZiZ5SOAGÊ GI BK dã PDORf C. fuscatum KoTe dğAZEROK 
Öi5CirğAA ! ù !EHf Ken! T ZY ŞIA FEE O oD alq!f off KéC2 BEZ 
H. cheirifolia ùùhNEirRAÇEYUT f KEE U a SIF af LAFE aDEBAKGAEF fedf 

. COS Np! Uf FEA Ljk BoE KT 2p ORA KERA! Sezdf 


aff dDiof +ERAARAF+ A 34 Y1 Û f afer +UTLf +d +Û YFAUF aff d2 KÉ 
yùu YZ fHNjaoA Udi HU 1jan! I f LFS 13 f LMIPBAST Hf 0° af ¥ETK 
: 1 28RADF af +CTeYAR !f 


O2 +e = O° 
Cytochrom oxidase 


. OFTZf NADPH oxidase nA Ö5! pK Gabelê JYETIOLF GF j akqf fj LEA 
20+ NADPH + 20°, + NADP +H” 
NADPH oxidase 


ALF apÖoRgO”» oA ahqf 5 JBPKÖ5xanthine/ xanthine oxidase BL Dp GE 
LI +0 pَnÃ Ö5|l RAN U Î !Qxanthine ù f U #IXanthine oxidase 


xanthine + O, + HO 4 uric acid + 20, + 2H 
xanthine oxidase 


i fEDöt ùb Weù Pa OfedF eA olf OSBH:0: ù!f AF LAXiUfjoH° ehf YFTSQAAD 
: O6 !QFenton ù f YZ aê aÃRfo!GNedE Line fj +e 
HO» + Fe” 4 OH° + OH + Fe* 
yZGh? ad dZDn* UML ãD” emf yiDlipegif fff Ae yZGKLFTA 
.Haber- Weiss 
H202 + O2 +> O° + OH + O2 
LjaR2IGS Bur f Ken YUZ + fof I HAAR aff L}ton°) ORZAGIF anf alfa 
KÛĞio LZ yA dFÃrşÛ Alj Kala yizgt + tif 2 FEAF LHF Lj Ö5 No 
„(1998 UkauenADe Groot) +f + fEofA ef 
YH ÖLf NOHO Hf DPPH°2GSf ANJA +0! yg aAgf KOSE KjeGBÛf Dj LjIZ 
:OORZAFHA 2|R dafan CFG ã GjAegjen A Herf 


e 
ns 


O2N 
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(DPPH°) + HO-R-OH 4 (DPPH): H + HO-R-O° 
HO-R-O° + (DPPH) 4 (DPPH): H° + O = R= O 


fz Î ùZZ ù êk DPPH yfi HDZAGE lef!f LINYPFRf BAZ KEEP K!ELE! 
Gioaggft ® (2003 ULÃEPA Arjeun) OH ù!f MAAK LDEIHCIORf DPPH ù!f KGÊEN 
ùù!f Kfeef KDE. Lei! +olGEt RenDOAGS LjnAegifî € ISLDNHoliDppH AF 
Ãeùzt ù® Fentonùù!f KÜZĞikaÙë oH° ùù!f ak BKÎ ZZFNEK Rf deoxyribose 
. fA tdZdeoxyriboseù f 
yùzgf KG Ûca || Ao“ tzDDYZ ef Hez LNIFoODEREHK HAS Kez f! 
jePA sanz) GdKJRzdyETREDoH ADD”, LIJ! T amf a Ûf a GIA +û! yg 
.)1994 
KÛR C. fuscatum L}¥!Fezdp! ABI KGeadFÎ ZK nf ORF KfeGeÛr ib 
> ùzKÖÛÛRfÃ deoxyribose ù ùf YOKyIŞAH dgi AEF ADDpPPH° LASH! T ekq!f A UF 
fbi+K1 14 Üsc2 Fı NK!FDEp OAR T ZOH° Ao ™AÃRoOH° LHX! T af a Û thi 
BılZ || ù!Rš ù|okt ®o°» amD42 dIOR f i PEAY! F1 feff KoKK GPA OBES K 
oH° aq A DÖ5lafadCEr 5 |o fp sc3 PÖg.+ 3ER f tZenfatu PldFaferf 
.DPPH°ù!f a Û KIER ofp §+AASTK GR dF KFenjxXA 
lJ1996, Rice- Evans) LF! \@ Hû! GIF yzgf yAo KeklocRORf + |B! KGfedf od K 
+gAÃ fed aazofAfod O +Ape!f eApf fA ODAf 1 KAS YPIERf NEu(2000, Pietta) 
:Oyiegiiî AQF NEST af fee Krg’ am a Ûf 


FL- OH + R° + FL- O° + RH 

Rin FL-OH 2ùlfaSGIdE oH’ ùù!f ADO", AVEN +Aedp LFiR°ù!f eBzf LHF ® 

(1998 ÜLÃeÙüPA Hodnick) le] dkù dA +djzÛ ePc ak ydZyZESGÛ +AA®5 
.(11.BÛ10.B JT) 
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Cu(D Cu(ID 


AR aft aAEf +35: (10.B) A 


ی ن 


(R°) ROS emf A D (11.B) {At 


ĞniP 1E ArPı14ÃAsc3AÃ sca KGPAdEROr ASF feûf KokKGeAET If o5 

(c) Où|O¥ aÃAvr olf + Nj yAÃo EeRAET B!f fNJREA 4-oxo +ŞMAAc»- c, UfBe!GyfCK 
+ù BIJÎ Ê . (2001 ÜRice-Evans-) +dÃeRIÛF +geolf 2 & NEZ OT HA YDA} az 
+ù BF tù Sj ã ıd 3FNjOLU KA ortho yÃdByd +Aeff yMAAE HZ $MAByfOK Glide 1 14 


.B+| OXKBortho-diphenolic 


aE + o i aff aq û! ¢ j? fod alfeKB 1|} RN; 987) LFEPA Bors BEA 
Cû#Dpyrogallolù ù! + ù+@dF Ken afafû yD PAeGNjAGE+ | OXBOASEI YÃotdF 


.JÃSŞ + ZA DERT GRI AFAXSG Lj 


KCiBIdf LIYE NAK! ® Û1996) LFEPA Rice-Evans Nf KIMHGIOFRNjS fA 
Û daZENY tek ORF | BZÃDS +| BKBDOH \gofA + zîz ZE RK ORF apigenin ùf YAZ 
+ùsDAf IINjyù|AT am a U || ADF SEEK ffochrysint ! BSG! ANGE yAQF HN 
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Kùlgt ù Gf fefNNigyAT Af LFA JH .(4'-OH, 3'- OH) YT RLRMEB {FA BHIZ 
IjFNNFE jur FENDA . 1 1 EÃ kaempferolù f fA P7ù!f KI dL PFE TEDAEC2Asc3 KAZ 
Û yam ponH +ùzÃddEyÛP LAY !RA PLDLHCAsC2 LMEUGDA sc3 MYT feff 
tùsDADIEAGdEC,- ct Ef Of yd3- oH yAdFAD f YNRT Rf BI KESfNYyAA 
f GID + NY GR f sc: Ytadf WAURNIG fefnfnLIHÖG. Yzdf Njeaz 4- oxo 
LÃeüÛPÃ Van Acker SabaÙÎ 5. J #MBYOR Ûr T !opeSfHNjyAA fof + BEK OH° 
|| !ıbzge yAGDA +Ãpelf fri YePK(alky1) o- CH : YANE FefEÛF KGIGIXFMY1 996) 
.KÛAaDA +Apielf fn yeSGET A +4f yid Ap 


OH O OH 

OH OH OH 
کہم“ کہ‎ es 
OH OH OH 
Quercetin semiquinone radical Quercetin 


OH O OH O OH O 
Autooxidation O2 H: ZN 
Mitochondrial Fe (ID Fe(ID) 

itochondr1a 
Electron Transport . ب کر‎ 
Chain O; + H3. HO; HO, = _ „ OH+OH 


OH O 


semiquinone ra dical 


quercetin DA +Agef yzHf :(12.B) YT 


Kfıh{2003) LÃ@UPA Gabriele Î ù!fF+ do Ulu AdftNjyÃo +e raxer KD 
Qijd yùnÛ +ù Zù ırpÛ yAÃğıgfAÃ LBigf LIYH B +IDKEYAFSgIf + Zîz 
hm bAf4'-oH) +ùZÃd0T R apigenin ùf LÊF! || !RÛ naÃî akı!f A UA OğpAefinfî 
+ù BABA Hf chrysin ùf ME !f YNRyNALIR aff a0 fo 5 AŞE püz5K fDEpB +| OREO 
LSM LÃEIES ya le+DAPDGEE ÛSA HNINSOEK DZc-4A c-3'yfÃêadkoH LZ 
+d! Gi fefnac2 YtedfydyEf ANGE! SAF N 
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adARDA Û yzf :(13.B) U 


KÇFüuTdZOF BK kaempferol ùûù!f Lh dg $DDH° ûû! OF Ö/nyricetin ùf KPGFE 
anjA ( 1997 ü ÃePA Manach) tu Pld agfoRf AZ Î fo oH°ù If rutin YM Auercetinû If 
.Czn@dFNFB+ rutinù!f fFEDGAZ Gi fefNEDARN) 
KGHPdYEÛTE +ù ARs! ù Nj Lj dÃBKÛ z GijÃ Rîo!f KED LARRIEO 
YN RK fp GlFBCatalase Ãdismutase Ù f YK Xê tfj (WG dye GPgA hemoproteinù lf 
YZGY HNjyUP Lib 2A! #OPTEHKOS 
H2O» + Fe” (Cu) 4 OH° + OH + Fe* (Cu) 
riBAKjeGef OFA ÛR +û! yg yzgî KéC DIP fog¥4TSLfaQF IHN IBAAb 
LÛ) Öüû BAF yùzHf yIKIEEKED 8C3, P7:C. fuscatum LBF!A\ HEK GPA FBT feff 
fhihtso %4 OBAEf s OBjte P7Asc3L3t yzSY aft o UHGAYT Ia Afifo'f 
Lo I ZA0,3 umağeRf LHRH Gp GBZDZÜÛzZ5S P7 Y+edFaã HB Û.6 um ağeRf LAZ 
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fRuniKCî fegf KID %50 ù!f 5 Akt! HBZS fof 10 um L}PHTeFeK11E Y+edtY OK 
.LfaAdFydz +O iz GBALEDAN DEL-DEIHOK AAG! AF MEYL 996 Wietta) LEY 


: 
و 

2 
Nir 
ن‎ 


LfabDIBA yztf. (14.B) AT 


BA UAKIR DARE HICET LFa +4 1Apelf efat yfePf LAEFKOBIHA 
Morel) Î ù!EDOIQE. (1997 ULFeUPA Jovanovic) LpizBRAN +8 leAt f K iiy !R RS 
+ù |OKED4-oxoÃ 3-oHÛZÃ JAFRI+A B +ù| DKEYREGĞ+f yJMAdAHo( 1993 UFePA 
YFUThEOST Ap! HPASGAS+TKA +|OFA heterocyclic +IOF L}N@B-OHA heterocyclic 
yûdyGiolf ANJGE quercetin ùf 4O fz GI HBA +a 1 er EH5+ ofeÛf LoD 
Ni dfEN41998) LFEPA Brown KGfep || !RKHDA!A .P7Asc3 +GIf f fegf KGEAZ 
fea yéindkin +ù | DXKE HeEAES ofef + fo LFBI53- oHA > GU LRDL_NYPRERS 
B +ù|OKB3',4'-orthodihydroxy BIHjMŠK Off rutin ù !fÃ luteolin ùf yAZKGEAF AD !fA 
2 Jf ned t+dfed! HBA! Ago! lDE gif HHG Z x GIL LA ydXBIBFKYÛP LAZ ff 
tùdgdf KDdiu M1989) LEPA Afanas A ŞÃ.EDTA ùf +E qobyT ÛY Adid 
+ù | OXB4 +dA!f ZARA] !f ek porthodihydroxy N}Y EI Hf kaempfero! ù DBA 
FARS FendaBIT d35 Gig ani) CRF F1 fepf IHNK ESA . OZER 2AGRf T !o! 3er o 
YùNRGğAdZ {KfpK Ooüd lHNjNp. 4'A 3' +ZAQROFLDIE AZ ten LUA 43 Afohz Gl 
Î ùf Yùted yAok BEE GitYAABI3ES- on +ZAdî0 NBY1 993 UFEPA Morel) Nf 
AÃaloxyl eroxy1 Ûo“2:@ARınf ydKJEIAS EEDA +Ape!f 4! yfefPf Np. LA tool eA !f 
Of YZGEDHAO” ydFL-0°) aroxy1 ùf YZGK! dog !gPeSfpoH° 
FL- OH + R° 4 FL- O° + RH: 
fB!AdZo”, yudZyùZGÖLDaroxyı ùf ak! LH o +ROtAAF +dHauinones ùf JBAQZ 
Bı pA ÖfedF LAF LHIHUCZE KER dE5IELDNHGEHEPÛF yYZGY fA Üo»Ã quinonesù f 
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NJhygeR pro-oxidant Î f yÃofd PABIIDANbY Aad az f +0 yzgf LE UA azfS 
aroxy1 ÙùùÙ!f aRı n! +ù ZF yfÃdEFL-0°/ FL-OH Î f +3 f GHROSORF +8 +Ae!f leg!f 
Tal o Ffeff riNoCAGEo i f A SMNyZA .(2000 U jePA Bors) 
Î ùf yÃokyhibğfeRf KÛfzayE za Uf iDFbDKEpK fee 2 EIDSYGHÎ sc Fv 
yAAÃ.ı5 „ım šÃKORf aqfeff AZ || !A+HBAEK ade hftfo!î LFA OSL #04 zO 
quercetin ùf MEF ¢ fj A. (2002 ULFeEPA Awad) LBIgf LE YASIR aE 
YIL YI Û1 yûMPIERf yÜP LhlZuercetin ùf 2) JYTRPro-oxidant || DAZ DÃLDNHi 
RWKÖBG DEE GE .0 2 BKÎ 1 FS CEERI IA 4Û yu iDEA AeREÛF 
.(1998 LFEPA Hodnick) Fe] !gFe* YyfefPf YUP 


SH 
OH O OH O 


OH O 


Quercetin semiquinone radical O-quinone 


quercetinù!f (û ¥D:(15.B) YT 


OiSKJ RI ABI 2A6 a SEFHNjyZAA ÛR +0 UU Oz GL yIJPFRf KID 
prostaglandineÃ NADH oxidase +ù JERÛ KERT ÜBEYPRA KK ORF KG ILF LAFE Ok 
KJEbI U dã Aptı+ quercetin ùf 2 LI] f!A.(1999 ÛL ÃEPA Metdiewa )eAŞDAG a aA 
Lit GIA FOF YEO ODRcatechin ùf Lf LD I ZA2geR i ZZ fj2 ARA Rg +Û 
.)7 LFEPA Manach) ageRf 


1z tap y4TKOR 1AD ag +f U GÛ (Ros) OTL 1 +Û YAS Aezk 
yû #Ãedip aRı n +UUTIYS 2R nlf NIDDK 1 zf Ki f Lfi OSfizhfo i f DEA 
LhaR2!GTA.+ ù alegif laoif amq!f i ZFenf LI HU 13 f AF JETT Rf (ROO°) 
aÃRın Î f JDL GFE! SAAN OTU aa NPGRUF LHLFAK OBPEod GISL 
aùqjKÛ1998 Ü mulır) @ÛTLPA#DLFKL@PUF IHNÊ(RO°) aloxyles ù!f aÃkqÃ yê +Ãenp 
KJB + 5 RO LE KDA Ef f HU + ffoÛ KüzZGY LHEDDZ 
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DEDA for Linfeginf O RRBSBANRA yû +AÛA yq +Ãep a Î 4 to +Aedegnf 
Kp. (1997 ÜLÃeüPA Cao) +ù KiB+ù bA KÛP Z +z GE HEZA +Û Küz&É 
Î ùf Gjıu @ZKA ù ŞEBSI#ù dL FHF K Heer SEDIn vitro 4EZ ASU +Û! fof f 
Yted! OsbAf E T PREC LHD I f LE AGIAf KEEFE LIZEIK Gen 
3 ùŞeöf jA iPdJ4TNOgEAE LAY YIKES YPEKLDE o +2 f yd EEEK 
+ dî AÛ KRI SEEUT DT RU LE Hf UKCBAR Û YER + ydzlf U z#oyfef@f || !R 
E LSE RF AK GERDÎ 1995 U ÃePA saija) Oj Ãepif AF ara + yg Ãenp emYAÃ 
+ù AY AZO 1 !f fHNjEES fA .+ dfedF K GEF + HBZIARS ADx.-tocophero1 aqf Ye PED 
+Ùt fff NERLB.(1988 ULÃEPA Ratty) 1O2 LNB HE FOROR KEEAF U z2 
Fenton ù! KüZG& al + BACHE! GIIAR +û! BAdfFe” /ascorbate CEL NAK GD! SG! 
+ù fiABIgf KG HPAF KIRIT f LD I ZP7Akaempfero! + fiABIgf KGEQF YPFKÎ ZR f 
CCl, aRqf cyP450 OeHAR !f KEL af gAdt CCl/NADPH BELDZD 1A isoquercitrin 
.(1998 Üvuıır ) +zf KfIDIR +p KÜÛZG 1DDZ ÛÃq dz FölpARrS RA 
yd#l3fdË (c-2A c-3) + Ef YUE! JHA B 1| OKEY SAFES + ZA NAHG atk f! 
+ AR Hû! yl OOM YGAF afa.c-sA c-3 ùhyğ +ÃefF yd FA oxo +3bAf 
Öù5yû nG HK ÛAAÃGi zf FAy4ThyN A.(1994 U FePA Terao 1997 ULFePA Coa) 
Kg. (1997 UJEPA Manach) KI 3EBIFFAZOAWEGIT AQF yz zf fS jo 
@ıpKÛÃù LÃBISÖÛ MÎ isoquercitrinÃsDı1 LjdXHC o Gf fep aFdz HDK IN) 
Jù f KGedF Kp. (E43 ÛÜscı ÛııF) KGBIŞEBIFAZBIEAT hNyzgf fj KIER D 
1 o eff I HZARNj2 PKA yZGY YU AF AE Lf +û! OXIR YZ GY |5 rutinù!f 
.(1991 LFEPA Laughton ageRf Geh’ PI 


LOO° + AH 4 LOOH + A® 
LO°+AH 4LOH + A? 


:1 fof HOYZGY yf HOZEIGIE FAA LEAS aferî p25 
LX PIA AR dAREA UOKFPAD!* + O, > A00° : +!&adFCD KOGEALO°ALOO° 
1 FUIK Gan! 2 20 L2 


AOO?° + LH 4+ LOOH + L° 
A? + L-H +> LOOH + L° 


UĞTLpù At ù dÃeÛF 1û EF LAS BUF yd AS + IDF yA f Kb 
yIGi df yzdf 5 |o! POS +| DES A! ZERIN zool 2Ã o KpEE. oÃeg!ÛF yER Uf 
c-1yMAdXK afzf Gzhid:-4ÜÛc-1 AD c-2Ûc-ı yÃdBK Ged} yO f +!@ O5fHNA Lf ¥! 
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Û+ M41996) Û ÃePA vanakk. (1996 ÛÃEPAÃ Rice-Evans) +UZ5YD Yê +AeGNjc-3Û 
3000 uM ùRuC so ùf afpt o af fod |Hoflavanoles ùÃ diasminÃapigenin ùf LÙlZ 
quercetin LI dQYùüFRZ || !RıhNfEBFOAZcatechin ù! +RpLWBD7.3 umùhyzgf NjafpLiD I ZZ 
hauwen ADe Groot) CCL4/NADPHùÙùI!f fRI‡A Fe /Ascorbate LSE + PplBDuteolinAÃ 
.(1998 
yÃofK(8D1AÃ isoquerctrin) KÛAZÃEEÎ LAS 2 Lê o PEK OSNY HFA dA Df 
yı h2 TIRA .+ f affeREY !RS lof 1f KEF fnfãkK feHRGIR auf i !g 
KËrLDj A îoDÃzù zl eÃù u olf ÖÛ 5(pro-oxidant)fU +003 Dd DZD quercetin ùf 
yÜùP Lþdb”» ùù!f ak) WK NHiiuercetin ùf ay FREER LFA ,(Fe” /ascorbate 
ùù!f Ltd yù bù Hf Lf +Ûf 5 RU LFA @AAFAROEOAERHÛF YIL YI Û1 ydPIERS 
ULÃüPA Uodnick) OH° OTL aR n!f BAK Ola GEE?” | !gFe™ YfefPf Lh Zuercetin 
OR KEES LYRFEDK RABI U HOUNRÎ Uf a KOR ON} IHNyZA.(1998 
ZÃGfANADH oxidase ùfA Prostaglandin ùf KGBLjYAY Gi! EE dK EER UBYPEK 
„(2000 ULÃePA Bolton) DEAK df 


:hoT üuqFE 

KGdCYAg Öu Röz +Ãpe!f GG Kiji PAROS +d AÛ almn!f aff aYAGKb 
Ljayù#! rHAGIKG BK dl ÛZ Lf +û! yg yzdfî eded F1 feff HNjK kj .OfAf yzdf 

KOT BK dF IHNjFDCRG!Y Eh vitro Ain vivo C. vulgaris UH. cheirifolia U. fuscatum 

KERA LAU’ z1 LA +û! yg yztf ao MEE yo Keje GF PQ UZGLj 
E SEI 

H. cheirifolia AC. fuscaum Lud! OAGISE BK dFEPLF ¥ fff HNNEK2} D 
200 mg/Kg BulZ ccl,ù!Bm vivo +foR dt Af KfeTadnfeK O5YKEGA üz5ã FDEP 
„|| !RŠ ŞoKOSEKE # C. vulgaris Kfzffp fA .OfARf Î 200-400 mg/kg AZÃ 

ÖRf OBZ eff Üdeoxyribose Üo”@ DÜDpPH°@ DÜ dgire PD K fe EPÛF K!ED 
: MDC fuscatum L}¥!ÃezdF! ABI Hf KGeadtÎ ZK RD 

8C3 YER GIOJARS 2-5 uM)A (1-2 um) o,” @ Û GERÎ 114 ALJ sc2 - 

.(4-5 uM) AZ 
+ùlğÇIš5-10 ım) AZ Oğfegnf agBZOB DppH°ù! f Cüz5LHPAFLJHNj GD - 


.)1-0 uM) isoquercitrinÙ 1E 
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+ù IAA}P.5-10 ug/m1) AÙIZ CCL/NADPH KED LDIDZD1 JAD A®iHf Y GUD - 
YGF f CG dğvalff ağek HBL > gljE43 LFBIHf ¥ GR fA isoquercitrinù !G 
. (0.5-10 ug/ml) kaempferolù !BBLAFI#e/ascorbate BEL Î ZA 13 JAABIFe dF 
+z0YÎ !f NfoŠ 25 um Î !gğeRf Ye Û10 ım ÛZ oH’ùDZ@| CÛz5sC3 3D - 
.@ +0} 
aÃff 5 joR 10 uM 11E ¥ EKGEN(0.3-10 uM) RfoDFPNRad xBZDHeAG P7 enjD - 
.0.6 ıM ağeRf LjFhsc3 SERD dF yAABIBf ¥ GR jA OBAF 
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in vivo Hıf§le HR FEDBZ fuscatum I [MPBGEt { EEF FNFFRE.2 
INH offL FTICNRMPNJNH ie [EL €§[ DZ 


in vivoÎ 2| NMAFQIFFAN C. fuscatum o] [NGF 1C FEC 


PEFEFDEPHUGÎ 2 |INAHFQIFFARN cC. fuscaum oll INFEL {E OFFEC1.2 


in vivo RMPNjNH @G 
U Rha f +8 FEI Î BFI HL: fuscarmù! ÖOAGIŞpE BK dteîD (4.8) üNğU 
. AAA I HÎ 2 ljdFLHYEN§RMP) rifampicinÃ (INH) isoniazidù 1B) 


GIV GIII المجموعة‎ 
C. fuscatum + (A) Silymarin + (A) المعاملة‎ 
Homogenates 
15 1*63 CAT? 
16 **25 | CuZn SOD 
8 53 GSH° 
**80 *58 GSH-px ° 
*42 28 UQ-9 ° 
*53 20 UQ-10° 
Mitochondria 
*40 "9 CAT? 
*41 *40 MnSOD 
80 68 GSH 
** 62 16 GSH-px ° 
58 *23 UQ-9° 
80 36 UQ-10 ° 
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2,5 س‎ wm GI:Control 


mı GIINH + RMP (A) 
# GII:Sily marin + (A) 
# GV:C.fuscatum + (A) 


1,5 


0,5 


Gl GII Glll  GIV Gl Gll Glll  GIV 


TBARS nmol/mg protein 


I BH x Lid LDSEN HEAR +Û HZ. fuscatum OAGOE BK EFE oF : (15.B) A} 


.rifampicinÃAisoniazid ù! OOFLftENY ã û AANA 
n = 6; ** P<0.01, *p<0.05 
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(A) UQ-9 


# G1:Control 
120 = G2:INH+RMP(A) 
Mitochondria # G3:Silymarin+(A) 
100 mB G4:C.fusc at um+(A) 
1 80 
3 # 
34 60 
گ3‎ 40 
| 
20 - | 
ق‎ 
Gl GIl GIll| GIV Gl GIl GIll| GIV 
(b) UQ-10 


3 8 2 a " G1:Control 

Mitochondria Jenales. 1 & G2:INH+RMP (A) 
3 #7 G3:Silymarin+(A) 

mB G4:C.fusc at um+(A) 


سبة التأثير(%) 


GI GIl GIIl GIV GI GIl GIIl GIV 


شكل (16.8) : الأثر الوقائي للمستخلص البيتانولي ييل ٣.‏ على كل من 0Q-9‏ (ه) و 00-10 (ط) بالمجنس 
الكبدي و الميتوكوندريا بالجرذان المعتملة بال isoniazid‏ وrifampicin‏ . 

الأثر الوقائي (%) = قيم )M۴ + ]N8(‏ - قيم العينة / قيم )R M۴ + ]×N[8(‏ - قيم الشاهد × 100 

n = 6; *P<0.001, ** P<0.01, *p<0.05 


tùlAODOAGIpE BK dBA vivo If FU! yiGIF yzdf O BT Ff KEEPS NE DFK 
RMPAÃ INH Lı dYùû#hN Û OédF LjfFEÛ nf NEO 2 Ãezd OFFA aff i Rsilymarin ydz 
(UT +Û ODL 5.B) JET any Û AzgdX4ThIBRAS BNAAK(S15 50 mg/Kg) 
. FES > lid FF! YZ 
GA fep QSilymarin ADC. fuscanmù! OAGSpE BK dELDAXH! +|]RoAF+ AQF Np 
ORgiK.(15.8) YETI @AMARNBEZAT DEST HA + TAR HUF HNynjek NBER felfadz 
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yÛRPA ¥ feiu f HS Gib UPA foKRMPA INH Yl f KJB AABW.B) YAY NE 
+|S dtù KAQFEKB,(SOD, GPX, GSH, CAT) ¥ feff Kok \@ +û! tAGEYGF + dp 
Kf Ri Zù $b fo Î !qÛzJUf GGL] !ot dF HNjGzksilymarinù JA ÖOAGIŞE DK dZ 
> ljndLþjdyùzhg{63-79 %) EHH GP atalase ùf OGL] Agjd¥4ThNyYEKsilymarinù f 
LjayùthKRjok fp L FREED KER dAD4.B) JAE anjxA .qA fo Î ZARAHARSA 
ilymarinÃC. fuscaum LpdŞthEfpA4 DELE Lften! ã Û AANA Hf x id 
ùù!f DEE. (78-80 %) C. fuscatum UR BOE LftEn FHhaTEK IG + ER ÛF IHNjAFCENDS 
Mn SOD ùù!f OGLLFENDS. (62-80 %) C. fuscatum + BiAZeIfadX+4ThyeAENY GR f GPx 
FPùgKL O Î ZZilymarin ùNAC. fuscatum ù BAQE LfTEN!f PENS AGBI;+T NID 
ĞidDNYZA .(3.B) JAN Ö5|| !Rf PÖRĞÈ (70 %) Cuzn soD ùhDEoÛBailymarinù f 
|| ù!Ref pRŞ(UQ-10)A(UQ-9) ubiquino1 +I +dGOGA fA ANjR feff IHNNFHHZUL KjéZ 
OPAAACnNEã AHodti(so %) TZPAF JHNjLAFKA Û4.B) YAM!GLREIANjGE (42-s0 %)ùh) 
.[bl (16.B) ]y‡T ]uQ-10 LZ 


INH @|FEL JT EEE 2 |NAAFQUFAN C. fuscarum oll INE {KF FFEC2.2 


DEPUGnN vivo 
400  دهاشلا‎ 
m HD sulfate (A) 
350 3 C. fuscatum+(A) 
300 1 Ac HD 
250 
200 
150 
100 
50 1 3 ll 1 ۷ 
0 
ALT(IU/) AST(IU/) ALP(U 


.isoniazidù f Kêr Î ZC. fuscatum (200mg/Kg) in vivo n bk dešk(17.B) d1 
n= 6± SD; P*<0.05; P**<0.01 
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KÊD\c HDÃHD sulfate LIX L500 mg/Kg) egg¥zZenhK Zz ORf Lfen!f Ab 
Ljaı df KüpEHjONAEUGTL YEE GIRE! fb! E JT O5HD sulfateù DOREdZIER ¢ 
Ac HD Öv dF Y+edt POD EY NTIEBIIALP UGLyEANEEF fA (ALT AsT) 
LANA fpC. fuscatım ù! OAGSpE BK dE ND4T!f KfRLPENjXA . (17.B JY4TJafëf0D 
.OFR T ZA 74 7 6 ORBCKALP UsT ALT) OILF Ya Ff YAZ 


hERAERGIEL ÜÛRJFÃN in vitro C. fuscatum DBNSEEROTSAFEU EHED 3 


hydrazine @l]G 
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LDH ojlff fet 1.3 


120 
رخ سے 
82 .= 
4 چ 
6 ا ي 100 
80 1 
60 ا 
9 
اه 2 
20 
الترکیز (۱۷0) . 
ê0, 2‏ 30 20 10 
(b)‏ 


LDH: uM x 107 ) ùf OGL] ZZ. fuscatum LM¥!ÃezdE +fiiaiıdf KERAdFaD (19.B) {A} 
.(b Û9.B) + XE pL .hydrazineù ! Eb AQF! Hf KÛbZAGhL Hša Û9.B) (purivate/min 

n =3 + SD; P*<0.05; P**<0.01; P<0.001 

Aş/ Arp - Ac x 100 :† XRF + Fol 

NEY OF: Ac HUFF BF: A, YD BF: Ano:t ® 


OTOGELactate dehydrogenaseù f ¥ A Kã GU XBIROSORS cytotoxicity ù!f +!G eBPf Nb 
LIE fpLjafegnif AK anjDORJA (a Û9.B) JFT @] POKypatocyteù! BE zf ¥ UEDZ 
YA KLMEoDZ7 YteddAjAf yzdf aT ofjf!A .G.4-12.3 um x 10") LAY A Rf HNYFEAZ 

fNyfedSC2 YtedF fo d1 0-50 um) afeRf YGdB\29-45 %) Lh ZDHù If 
Yted f@KLID I ZAR (GENIE UREA20 uv ağteRf Ag (58%) EEN A Rf 
30 uM afeRf AZ (73%)KzDEı0 um afeRf LAFfhos4%) 4 AAFHIGR ft for 114 
.(b Û9.B JT) 
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SDH olf d3 


120 
———_ DMSO 
5 P7 
100 | 0ق س‎ 
4چ‎ 
1 80 
٠ 60 
4گ‎ 
20 
0 
10 20 30 50 )/۷( الترکیز‎ 
ا ا‎ 
+ BQF Hf KUeZGbL Xa Û0.B) (SDH (U/1)ùf OGL] ZZ. fuscatum L}FIA\ HF! BABI gf KERA 2D20.B) 4} 
.hydrazinù! 


n =3 + SD; P*<0.05; P**<0.01; P<0.001 Y(b Û0.B) + XRF + Pulf 
† WD Aug = Ag/ Ap = AcX 100 
AF E: Ac Ulf BF : As HD BE: Arm 
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Yaùl KYfzdšte Î !oK GE 10 Lgl jefe LHZo00 uuù ff KÛezIf 1 BOK D 

+ù Hf KÛzùz! liri aA Y zf Û ZETOGK 29,3 ur1 )Î !ç(0,51 U/1 JLBEDH ùf 

37-42 ) LF laORfeODFRQz AAM4TNY Oz! HNjLDSFESDE7 Yad NDIA Ua Û0.B) 

PR paddıkt jfıoÛ 50o ıı ¥ OA (10-50 „ım) hited jNjegekaT olfj az (% 

aù eff Qi feMffeKHD ù!f yzphsDH ù!f YA R GA üz5sc2 Y+edFã PDEÎX(53 %) 

† ù ù Den 114 Y+edternjA U53- 69)ùh2fp50 um +E I !q20 um ağeRf LAKH 
.(bÛ0.B) 10 uM ağkeRf LDXBOEj(61 %) +R f 30D 


I NITNSFE! FENN in vitro C. fuscatum DBHNSEIONSAEL IG.3 
HDOCEREFRFIEL UIE 
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w DMSO 


¥ silymarin (4 pM) 
P7 
ت‎ m 8C2 
ا‎ | M114 
10 20 30 50 )0۷( الترکیز‎ 


mH DMSO 
w silymarin (4 uM) 
=P7 


mH 8C2 
LL 


النسبة التثبيطية (%) 


(b) 
100 
m= DM SO 
90 wı silymarin (4 LM) 
80 =P7 
70 m= 8C2 
60 m14 


انسبة التنشيطية (%) 
کک 
O O‏ 


| 
10 20 30 


(c) 
على النظلم الجلوتاتيوني بالعزلات الكبدية‎ ٣. شكل (21.8): أثر المركبات الفلافونيدية المعزولة من »ءءء‎ 
.(c<21.B) GR ‘(b<21.B) GST ‘(a<21.B) GSH .hydrazind in vio ةlاعملا‎ 
AHD - Aş/ AHD - Ac x 100 :+ XEF +l 
NPY BN: Ac HIE B:As HD BF:Arn : ® 
n =3 + SD; P*<0.05; P**<0.01; P<0.001 


الذرکیز (50))۷ 
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KEF fpcsTù A cRù Ã csHù f LÙIHÛ#E NU5.B )YAÃfn!GB T POA f fegf HNNFELOIRK 
17 LjaKu PEt o UD ùf LBš00 uw Î !ot Hf KÛezf Ku ez GZ OTA šKod> 
0,36 L@k&1,20 U/mg protein Î !Q3,34 U/ mg protein L}}mg protein YF! 10,2 uM Î !QuM 
bp Ö5LJEFoP1 14 Asc, LjffPdFLDERA .OfARf I ZZng protein YF! 0.06 uM Î !QuM 
10 aùeff LpXffhos2- 60%) ERBCoSH ùf ã3 Hodbgof + o Ef U LIBEL fH) 
GST ùf OGLbp O5WHNYPfEKP1 14 Y+tedE NRUbÛ1.B) JET! LHANIjxXA Ûa Û1.B) uM 
sSC2Ã 114 LIYE ODY afA.(10-20 um) LjhdizgeRf aT olfjG@Z (60- 76%) Yl † ® 
+lAFM774- 79%) LjhEZT ofj fA üz5Ço † ® (20-soum) ağeff AZ GRù!f OGL] ZZ 


.(c Û4.B) silymarinùÙ!b 


د 


RF 
afenlGNZEY fo 1952 oP EHGF!AFAE YT f KIP dDNfoDsoniaziaù!f yfeéÛ 
adXAT O5SleifedK Gê ÖE5Lj dN) d42006ULFEPA Francis) Df YA LHXBBEEF 
NfRES OREAF T foA yhÖnÜÛzf OJI fFNjNDÖG1 999 ULFEPA Sarich) Wycobacterium 
(1999 iraysonÃ Stuart) Jif f GP fur ezkLjRf ADdGIU adj tu az DELIA fof 
tù b+ BA A leP +p Zz KÛÛPHNEOT dE LFA ÜzAQFK GEG dF LID! EB 
Francis) OARS PUT ÛA fe T Û A ANIA LYE Elf LÛIZ Bf ¥ GRÛF U’ fezDBiE 

.(2006ULÃePA 
Y46 BIS 1 Hf ¥ GRU LBALAGSE GT Lf™.207 Ofo FaKEFEGf KIF! 
OOUZRf yaA . PIL ã û Or ADAT NRNJÎ DKA X1994 UanningÃ Houston)L FBDtJZ 
Ljad# foš]| !RyZA Û2005 ÜLÃEPA Angelo) > FE! arf1ELjM KüpEK Ûd FAGf 
Î ù!gÛÃDRI Jt & (1985 Ëhmank'OA Skakun) Ë OTLY Ed} !gıvHmù!f yÃoK GAN 
Jenner) KÊ f 2Ù diacetyl hydrazinÎ ù!g AYR LPDLHBOPÛF fH acetyl hydrazine 
KË f acetyıùù!f akq Î !ocyP4so RAR) !f af KÛÃoKÎ !gyu PSÃD1994 ÜimbreılÃ 
ÖùeÃ RšUIGÎ ù!ot RÃF IHNjyu PK. (1991 Uyman) Keş HASNEKK Sfp’ Hf 
+RÃ ah Fe SL FEF LpZ% 90 pe Gp !f A CE Sp KÛ !f LpZ™o40 šã Û +n FEA 
Kfea $f z ù+zkOù Rf Où Njt IEol K AD¥ IHNjYZA . (1996 UrazierA Hussain) +z 
f5. (1985 ÛL ÃEPA Lauterburg) OXeAf OMEGA UfeK ORF +f 1 fog a0! + lGEolf 
yfe Û |j ù!kRaÙ KÖR KID FS INHù Rbfodt f OSB! LZR 30 LIZHD 
Î ù! NJ dSADIAYFET ıNH ND !ç(2004 LFEPA Yue) U Z5 YNRRQUU' Af GPS 
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1RÃ Û RE HKüUTÛ J ù!gLjioBp LHS PHF fHNJY Nf .acety1 hydrazineAÃ isocotonic 
I DIF fHNja ePDK Efe azk DSpM1 977 UessayreH DZ az FD ASYA Hf 
( 2006 rancis 1975 ULFOUPA Mitche1) +A! RF Lj |SK! Zz ffok DQ CEK] 
||! DERA jD az 2D Ff! RAF 1N! SX LDi aPIKEfep KEDLJo I ZZ 
+ù défi Kft dZù Rê ıvgù ù! BH@êI RIX fedî d2 üPùNDH ONS BMAGDE AD 
K GHe+AR !f I tu aod! Ei! LHErAOUEK AZ DEE fHNjaZAÃ .cyP45s0o PEAR !Go 
Ljãı AÛY zù eK Lj hš ù ğÃ OĞi REF || Gi INjMDUlu A. (1992 Ubrerce) rifampicinùf YAZ 
U Rùokt AfohSoAS GAH fe fegiJA cypP2E1 + HeFARG !f +x Lz eTadtaüğ +Ãegj 
.(2000İLFePAMookan) CYP2E1 Ù DAfadZ 
Î Hf ¥ GÛR Y8- 5 +f E RBSRMP U DESEO ÖuzRf ADiz5fnA f! 
INH JÃAR§ŞA(1983 ) Dehuznavadz fBA. (2005 Wark) OFAGf OOERf LAYA YEGUED 
i HoT ¥ aff OMELHER NE +AcyP450 KÛFgzdYRSPASA strptomycinù hed 
LSIjpHheyp2E1 U RoOKKDGE. (2004 ULFEPA Victoria) CYP450ALpPo KÛfzdyeA 
Où SH,02ù!f aff dAHDLÃFA .Ho,AoH°AÃAo»”ù!f GjjkROS leo!f emf RoR UFZ 
CYP2E1 yùtRyEind# SBUEGÛF HDT G + foi LPo LE yŠQ dtNaDpH pnÃ 
.(1995 ÛL FePA Jenner) 
OER UHEÛF + G || BALTE LHFUTL KGREAE ABUT leo!f aAn!f IND 
1 ûl HANZY ùuzA Û FG ADE Lt GPAZEA f UD f +O! fod u f Ken! ydz 
hydrazine ùù!f LÙdZNH ùù!f K GPA dA GFF + dfn! MD (2006 U FEPA Guntupalli) 
in vivo \@fd¥Zent GREG] !q KZ GAJS+! OG2f 2ABf YAO acety1 hydrazineù JA 
+ù lAÇAZCü ad ib! SZ 1 hydrazine ùf FST fegf HNINKKon2 fA . (300 mg/Kg) 
UĞTLYRDZAYG HEF fttA+ SEF Lj Kü EK Ûfzdéef Gj +ZDacety1 hydrazineù!b 
Î ù!qFûzZSfRINjYZA . (2004) LEPA Victoria NjoY NAAJAFRNjS A.1 pff af Hf 
HêUKLjZ DEY A +a Gù! AB IYA f KGen!f yl fefefIPINER ual 
Marcella) Jù Öf yJMAAXA 4D EG Atif KÜüPÛ eNBdDiBYROS) cyP2E1 KGRGZ 
Bı pÃ Û ù dÊ U’ GÛ ak) +ajien gêDîDossc fBÃdbsH Lk @ N2006 UFePA 
GP feù pd cth TUPI ac fi Lf fFAcyPp2E 1 ù! Olle 5 TEE I !qfNjd ff 
„(2006 ULFEPA morally) +A FEAFA K FAG DHBdEKuppfer 
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Early phase PISO t+ ROS + GET —É Aldehyde adducts ۱ 
HEPATOOFEg J 2o | Setseitstion and depletion ûr GSH Pa 
Déplëtioti of ATP 


٣ ا‎ 
+GSH, + SOD, T1 INOS tosr 
rir t+ ROB O ir C, canals ا‎ E 


(2003 ÛL ÃEPA Carmella) I A +@f FEpÛA Hf Ğ/AAG¬(22.B) û1 


YPIBf OFA 2 ROT +Û || Ur Ûf KGZ52 EEUZGU dD, ù! am afb 

Î ù ZA] ù!HÃAKĞ LÃeg!ÛF LHŞEDAEG} !q AACE KR ad} ENERO o UFDPZ 
š ùoRGXUH:O2ùù!f Jù TK IKI] !RS o: ù! ¥ A K|| HOS ü5e ff +#DZEEAG f 3R dZ 
ãÃRR dš ùZAù erif KCI ELF L¥K.ubuquinones/CYP yfY 2| AE H200 
o ùùDZeRiınf Ya Ff APÖgbرù!f‎ YE PME xanthine oxidase BlJ¥T @ yÃeAKi 1f 
KüzZĞR | Le Bitf ext ù BÛ gf ++DT!E eA f leÃgf a + E05 
Lfi zdF eÃùûur o NfıN§1952 UWarbe-Weiss) Harbe-Weiss KüZ&KOFA .monooxygenase 
+R +O !qGindteAgaF! Aur !f Ken U zhezdI Rf oH’ AASLDNH LH#!e PAF 
+ù 2 Ei Af Lai zf ¥ UU O HAE! KELBIROS ù!f KÛfzaYGEf PS 
yd#zZa| ho°ù!f yZGOfpGE.1 HZ at LRHKARHE OA (1996 ULÃEPA Rice-Evans) 
CREA yA yd 3eAFYZES RPI apf i R(NO°»2) peroxynitrite COZÛ NO 
K GIRDZGAQZ# SBI GIP OT FNS fp GE. (1985 DrrencusA Bellomo) KGEIÛF 
KULEK ÛÛRIPQıin vivo KGfeGf NEDEE +K. (1985 ULFEPA Lauterburg) +E 
GPxùùÃ GsTùù!f OGLU PIB o URED KR dA \@ +û! fer d Öê1ÛF 
INHù ù AQF LfEN!EB T Ff @ORADEAT GBF x IjdFLAXSH! cATùAsSsODAGRA 
in vitro hydrazine ÙB DOI Hf KUeZESGEIDE CEL jA (1 5 \fol50 mg/Ke) 
GPL yFThROSù!f AD f 1A +Û +rigidD5KIA f fpt hf +a HNjNRZNIK 
ĞiNFD2005 UWijayammali) GREG T A GRBPKOS5 ECE KPFp! HF 1 PF NDEDKIOZ 
+UUTLÎ KEI dHDANERf UBaÛF AU am!f HERS xd fod QFUzf 5 adfeeKI@ K 
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K EEA ddDaNPî Rf UGTL AOS HeKY of SG@ZEZ NIRENA FqÛ1996 Halliwel11) 
+ù diîRUf yid 2 EN} ZA iker!Ûf 1jenDDAXERf KHE OSyxXK Üğten KÛP 
+#GaK Geb FONpÖGGAL} HöÛ uta fNiDLHR2!G .ÖgF U DAD jiernZ 
NH» yë ndË LjAÛ kn! ADLIjR § f sm yMAdydZAPe KOEaG! fok fp! o af LAZ 
yûdyéio!î ANjGE! ITZ 1 KRI yfi Y of SfI5Y ZF UB@ÛF GIL jıjalÃ Lj Eb 

.(2006 UFePA Keith) GAYE GF DHGORF +4 HAL U AUF 
Î ùZAĞid2R 2fAR BUFR HÛF ONjt dR Û KÛÛrRÜÛ! +ğtzn!î aNBd DEAD 
JSLST HÛF KIS Gfe ¥4Töaln!î HNjuDKok Ljrpefjle YFEeRgAD fib Leg 
aùgd ffm i Rb aA gî +ÃeeaNjézd#|oÛ +fen yaJeryzéSî Rf LPoo’ zd 
llicanes) 2zl DKJfoA Î !gBnA tz az KRA HR 1 RIA Û J a YZGY fM 
Np K CRAfNOREA lePUf IHNjJUTIG. (1999 UMarriA Terao) (alcenals Uhalondialdehyde 
hydrazineÙ Ù!» vitro ÃAINHùÙ!BB OAQF CE in vivo Bp fofhdDZRNjenixA UK cjÃef yz 
YG Ef Itz Hf OES ¥ ozljA Olî ¥ a Rf Gog Ava KÜfzdEhK zef! 
KG CEL LPBizdR OA H,o2ù!f yZ&Dp.\§ +û! JG CEL UGLU PIA LNA KürEj 
ak YFeRENY !HA fed GIG dê ljeÃhez! Rf Alko*ADoH°ù!f FBSfp(CATADSOD) 
ADLR û f YAN ZAZAYO Buc:ùuhî Ff AOSV dt OBhic., LOGI LM 
+ ù pbk yùiî Û f yU fPFenton KÛZGKLZ DHE oHak!©.t+ po 1RO 1| ODZ 
YT SÖÛ f U ù cif +!G Ö5oH°ù f JPET ù!f YF RGF YAAK JAA YET A 
KÛP ù dje + ù EEF 1 flo x> +z14.0an!f Lind HUF ydyZGST Hf c° af 
1 PAHADEIT G KG 2f K GéenjEA+ eA; !f KCféenp LIZ10 LKQ! EG ACK 
KG ljÃerp ã AR dš ùZXKG dH f ùUPRÃŞUÜDEÃOF Iki tu az + BUREAU +4DJA 
J\FĞı KLPù nk. (2006 ÛLÃEPA Chuan) arylationÃ protein thiol oxidationÃ gluthiolation, 2Š 
aOĞIRùT FY (csT) tù He ÃerlEK Gi jeh U’ zhu vivo GIFT G 1 fff IRN 
SAD: ¥ pz > +L DLFL FAD FEA oh. azDîı az KIŞ Ögf ÖrüIR Ûf 
aaùzŠĞidğ.NJo2O Ld DENS FHF LENS ya EP K HK ORJA ! ie K EAE LfefD 
yÃ If yi nd ZU +B EG AD (AT +DE +z) A+ ù AR +Û On rE Ûf 

. (2006 ÛL FCP Curpeet)K jécHED 

[rk ÖÙRjÃ peroxisomes ù NBG fT RIA! BHF KGEILF foDefaSIpAfheaT Kb 
@A Aen Gi niğ#ùT G KG u zf 3R dš ùZAR +Û KGEIVP{K fd H0» 
2Ù DEKE LÛY IRINjLfBizZdYOZE emf YZGY ydAB. (1985 UHalliwellA Gutteridge) 
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ãÃtî a} ZA +UoREIGR oy4ThNjarp fA Ke INTER oyifêfpo*, a 
.in vivo KPfOPEOEOAARNE ACK He Ker 
KGfeBE000 mg/Kg OAGIpE BK dbERLAE OUERf qz d2 Bf LoL? off Nb 
Î ZA eûÃAAKNJA OeKetntua Px sH GQ +AFe!f CELEB T G NDC BfAin vivo 
UsH-px) O Ape! KALÎ HIG NOSE Rein virro KEfePEDASDE KELÎ HAGA fb 
Lj dyùü+hyAdzA Gedaf KEYA GBF LHYEhEFhSSH-pxù!f TR. (WR sT BSH 
LZ ùu A .+ÉePÛ lefDYHGEr ADù!EyKSOABI5LjAeNÃNÊ UeAAFAYA ye AK; 1f 
LFiwDË Lp Ö5DHES ArpcsH PnÃ Ö5KJE +ÃeegijÃ K jfi +#ieiD De eÛF lep 
Ühydroperoxide YfeùPQOUSKG FEMA GET f 4U dl ZANpOGEÜA +Û LIZ 
+|I@î f KOEHF || HES H-pxù DYZE AZXGSH) LRSGADHEIfES GE. prostaglandine 
GR nA C5feA5ynaöî RIA (assoc) fi Fd LFRSGADE I !oN$HORNK E +Aerp fei f O5 
Öù5 @GFERPQLZ GR anz5ÖRf KÛFzdF .+#ÃRHS KfeG A as FQN ADPH Î ZAF 
fbi nj\o+!G I ZJeTALHA GPF URGE (Gssc) AB K OZR K(IFEf qADY Flg!!@ 
GssG Ljıdteù fed ağfeRf NDrpU2001 WarryAFreya)afadNHTH ABE NJ of A +K 
zed aff ONKLYD | ZAKGBAf U’ #I@R gt ffooLFE yA dENF-KB O12 AK 
Ùu' 5. (1991 laplowitzÃ Deleve) DNA Î ZAHŞÃÊBMNF-KBùÙ DISTIRf OB@ÛF cssc Lp 
g2ù fed O +AfÃe!f aAgf GMD R + A+ AAS fAPhyféGsHù!f AFBI] !R LE 
Rin Bı! akq!f NEKKDGE ° ko’ Uko° Uo°zAonH’° LIYH! I O ROARS 
Lja%90 Lhd PHDONRE fyÃ .leukotrein 5š dPIÃ HO» + 1 feq O5aPÛF HNDEE A Gs° 
Pë |A.(1999 ÛGriffith) (0.1-10 mM) GSH LZ le +JBKES djéer!f + SKHHf K Ged 
+ù U GF yA Usifoh + RRzf iA! fei KANE SEH yaAAFHIG he D 
SONÊ LSD NLR û GOS! ZADÎ ZEF Y DY T li .(LjnDZGA) 
KKUIAf KfeG Û yfzdk Lf +ÛBYKDE JMACZYEOK glyoxalaseù DÖ Şad ANÎ ÜsH 
leukotrein Ù ù DDH dk eoxyribonucluotideù ù! š ù PAZ KR $ DYA Lè POX GQ +Apie!f 
KIC e Kern K GE\ÛF DiPrBcsTù fê 2001 ÜiskaÃDe Ann) prostaglandineÃ 
GSHÙ!E EH!ÛF K EAE LfOaL KS RO LF + + feq OSES QOGE Ori|R ÛF 
L1 off Ap.+SAf yUP Gsm ù!f Rf oh LHFHNjljeA6 Po Ges f a pe0 EEA f 
KY HARI Hf KGEQJAC. fuscatumù! OAGIpE BK dt yPEMNG +Apie!f KEID2COF 
. (2006 AshaAÃ Wills) GSH-PxÃGRÙDYZG\GAXHTST Rf csHù!f KGR d¥lG[ N 


154 


Yùif PASLHT KED! 5 + BHA K GEAF YPFK LAER foDIEZ KEC! BF || O 
LPEHjGE! 2AQA! SAF LDFO!Yf OGTR GGL IBIS GECY P450 EFAKR !BOOREeRGN 
fı fo! EÛ HeÛf RUTLPE Azd¥y4THREDRRY Kec ZEYPLjierEDyO EINE KK HK 
LHF yok OSI AAU ADO/AeAR !f AOOMeAetlFepoxide hydrolase DpOGE DHF 
LaF Lfekf NDrg(2006 ULFEPA Porpen) +f! 2¥ dihydrodioles Î !Qepoxides ùf 
aù zk Gdf.csT UDOFRAYZGY NIHA! SES NICS FADIEK Û šeÛF 
ZG Y HRS fee! lepa OZER yZGY yl U! 1 AAA ÖeFAR !f EIS 
JR !A .+ Hf 1 SPIES JR YEP Y SF DIHTKYOT LS FEAF LHAREAZfPY 2 KytAL jn +û! 
. GÛZ DEA CBIGn 2ES! ddI HNYAEEZK KS 
OAGI RHE BE dF Dn vivoùù!f KG fe Girid#ù T ® +ùdG!f +ù fegf T Alo 
KÛfzdye 1 DEGRA ATA soD :I AÛ YGF UP LAFPSF aa pC. fuscatumi! 
Dz2Ã .rFR Û LED NY DFeHGAGf KUK ORF LfFEN!GST Gf || BS LAFAEGL 
leğù hg BF atk QUBZPpT af OR UrlgcaTùYAsoD ù!f LHZI+ LD fp 
Oùu fî RıfAÃ (Fe, Cu Ueùu HFEOEgeAE eAr olf Y oh !RyYZA Û APARGIEBIAFIZ 
ÛzÃ . (2006 ÜLÃEPA Christina)aOPf oH°akqf AEA BAF yap’ eÃgtf OU GF JPR 
KG fBzDkeÃo Kù kê iı pt! te ADE KJBIARIHEDIZ C. fuscaumùDOAGipt BK df 
SSOAGRpE BK dF eGLAb. KGELF HNLfEOyOZ emf yz Kzlg¥ o +Ufedf 
NJ RDG dJRINA KJA LADEZIS ã Kodt SIDS fo Dz O +Apef CELLS FN IG 
Rıpsc2 A114 KFKED Š Hydrazine ù! BOF! FHF KÛ2ZABm virro KGfeBf ¥ aK 
.|| ! R5 ğoKO5GXE 
LPRKLE UKGHGOZ ÛR in vivoi APA Û|R qi !qy PKL DECK BABI Hf Ab 
KEIR û! ADÎ f +@f ¥ ü|R ü! yr PkÃD23 JET) csHù!f GjJ¥T G yA yab 
.(1996 LFEPA Rice-Evans) OEFAR !f KELE T Ff 
aùî Û KEIEBZU LA +i! yıgi af SAANK RABI GPO KEES pAb 
ai Fî GpESYfeÛ PDC! FHBZAPIES 14 Apia yati Zedğaf yüP LAD a! 
KPDéQRXKGEf! .in vivo KO@EDPZIDLBaTuRZRf LEA (2006 ULFEPA Evren) U Aotf LAZ 
yok HAPNEKIG QAedl Kin vivo HHREAEK GARI DEGHS KJfoAf 
Û ÃeùüùPA cee) Oku rf ¥ AAMF al K GEOK K GRAZ !oK je ADE U z7 K CAFDZF 
KGfoRY U zhkf5in vivo Kf KGADZ afešyfeÛ U of KD_HREBIEÊ . (2000 
Graefa)  Mzdff GT fF +UdgOGG rol Hes: T f KEK aiiegina fA KBOIFK 
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Oùzdغ‎ 3Ã d} ZA zhf KEE feAFDE KfBHABIRf LDÎ !qerD@dÈ Ü(2001 ü ÃePAÃ 
fe BF$-glucosidase LK. Y DKT dBBREGER LDFOK+ def + AZCGNjK JR GA! 5 POF 
AEnterobacterie Ld ¥ alfafÃ (2004 LFEPA uidle ) LBFOzABGIRIBA-H# NAE 
Kp. (1987 ÜLÃeÙPA Bokkenher) KGÊLLF LAYA fENJLFE +A df Bacteroides distasanrs 
2 dA BHF Î IYAR LOBES dBUREK! Fed! jUUf AB +T KBE KFA Hf 
yê ndÞZDK Gê +ÛÙ|R f KÛÃoKÎ !q IjU’ az&A 1995 Hollman) OBp GRAF AD 
U ùdê ADI djeÃÃnË U' cd yaz fai i !ojÃ yeqî yaz eA ü xefif 
@MiûHoulfoconjugatesÃ glucorone LE 2 THf LM¥1995) Manach L}kFQoU6 ¥4) || SOHf 
. rutinÙ A quercetin ùf LAYFhHfedF LjftEn!f 


HO. ج‎ 
Quercetin OH 9 


OH 


OH 
HO O € > OH O Cell Damage / 
0 1 n Protection 
oH emethy 3 
OH O 
OH Q o-quinone O 
oa ا‎ ٠ 
HO O ° 
OH HO O 0 
4O0MeQ | 
0. و‎ (J 1 
0 E Accumulation OH 
H O 


HO 0 0 OH O 
OH 
Toxic/ protective 
Reaction with Intermediates 


O7 
oH intracellular GSH 
لکیہ‎ 
1 


0 HO 
30MeQ ف‎ 0 
OH 


HO د ه‎ oH 
OH o 
OH O 0 
HO 0 لیر‎ 
9 ۲ OH 
۵ و‎ OH 
1 


5 OH O HO 0 
. OH 


: OH OH O 
Q-glucuronide OH 2-glutathionyl 
COO: quecetin 
0ر‎ O 
COO 
OH OH ۲ Export qy 
OH O 


(2004 UL ÃEPCÃRobert) in vivo KAA Hf YüÛIR §:(23.B) {1 


156 


3-O0-methylated ) isorhametin : quercetinùùf KGilARALDZ 2 ùTHf AMY LFA 
dirij 20 Kp didigf Ld 0.25 ùhkften!f Kpie CBZ LHOUEBHURRdXquercetin 
Shu) deg { JA! ù!ANŞ Lj dyùû+NHZÇG 24 JüUP KCHRQFIHNjLZ 2 TH!f NRf!A .quercetin 
Kj dkidf ¥ UE f Lk OSFEHf ¥ If T !o OFA! RELY DEETA di2006 U epÃ 
‘+ù RÊK Û fjf+AÃ LfefÜĞihîÎ f LIDP-glucoranyl-transferase:K GI iu: hy !HA 
Lj dX p FI dÈ (2006 ÛÜLÃEPA Sadesivan) (CYP450) +EBZEFNJAÃ O-methyltransferase 

Zhu) COTA .+ù ked! SIFABalucuronidation ù DAL 2Z LK! r rjl ag KAAS 
catechol-O- YP RMD-methylationù ù DÎ 2ù ZÖLjR af!f 1aiyAHSG N1994 U FePA 


.(COMT) methyltransferase 


glucuronide 
sulfate 


۰ ار : ا‎ methylatio 


Isorhamnetin 


Querccetin 


glucuronide 
——_  <ulfate 


OH O‏ ا 


quercetin f Y¥Û IR qK fo dZ(23.B) 41 


Î ù!qyûuPkÜ zaf Ç ff dB KEEOKK GRA} !qoyÃofkK ORF KfABIHf Kp 
quercetin ùùÙ!@ +ùnf@î K Oi LAD! OG AfPAOGY ü|R fA YAÛ eIBaiglycosylation 
(2001 ULÃePAÃ Otake) QF Fë sulfates Ã glucuronides Î !q}!AofdÃuteolin AhispidulinÃ 
LOA 3R a ZA KÛÃoKJ| !RY [zd (2001 ULFEPA Galati) JTF a5 fin LK 
f Rıd¥(2006 Balz ÃSilvine) +ù AU’ Gidî ù!qGjFNjIKiRŞ (1997 U ÃEPA Chen) 
. HÎ A5 ÇÛ Y A 
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3,4-dihydroxy- 
phenylacetic acid 


Querccetin 


methylatio: 
6 
CHa 


O 


OH 


COOH 


m-hydroxy- COOH 
phenylacetic acid ا‎ homovanilic acid ر‎ 


enterobacteiraÙ !Bauercetinù!f || #K:(24.B) AT 


ORF 1 fegf KokK GPA YAGEORF K FAABIAf N41 995) LFePA Hollman GDH! 
(2003 ÛWalleÃ Walle) ( SGLT,) I gM BRDE TY GAT !f ypHf BT waft G Kf yr PK 
üÃeùPArerry) (6 Bs, ) B-glucosidase OZÃÛ Lj BILGI N rjBl + BALE NIFiUIg2 J+T 
K GDB !R CEES + Fed! KE2!B§LDH) phloridzin hydrolase lactate YP .(1996 
Walggren Y998 ÛLÃEPA Shimoi) luteolin, quercetin, diosmetin ù! +RDLBMGEK ISG 
„(2000 LFEPA 
KEK Gfep KeGTrQNfeSK Gfok OSEBRICK f! Zen!f GIYPEK ORF +] RDF Lp 
2 { LKJRLYKY PAF 1Zen!f MRRPAF 5 100 gA DBF AE quercetinù!f L4 g) YEE: 
GAR LAûoBAĞEKYrÎ SDK Üo.34 Kg/L Gr PIJyEAR Db LFA (Ç 24) och? 
Kù {OLX .(2000 UL FEPA Gee) quercetinù!f LMX3 %afehp a5 FPO GBU HEG !ANB: 
ü eüPAÃ Evlund) GeAk2 Rk GDÛq CG rutin ù fÃ quercetin ùf LYE LFepyAGEEUDZ 
RY Df yA FAOADIF quercetinù D'c) +o Ad FBI KGfep OIA .( 2000 
LZ Bı eS CENG ÖzETÛF af 2 T LJASÃ (36-54%) ùhegAKtUZ + GC AGE 
ã Mı dA! BHF OFERS LfeAGF I !ofNjfPALRHS RGA U1996 UFePA Ferry) +A 72-20 
Walfran)@@A . (2000 ÛL ÃEPA Moon )alfad O1AAIp eAgf KfR+ dR af!f KüNg dF pfAK 
Ljdš(23-81 %) ERBiHcarbon dioxide lT Ö5 afedF ataFKG !q(2002 UFePA 
(24.B (4T EOF LHEFER DEG a35 PRES FZ RfMNjyZA 1 zen! 
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RINjarjTB’ ù b!f UGA f dF lef! EHR! TZ yA EDE EA fA 
(2000 ULÃeùPA Moon) @fùo ffo YT Bf monocarboxylatefEA (SGLT,) ONjt E zf YAL 
Donovan ) +ù EAFDE K ABI DOSTE MRP» ffo G.I Gf EcGùhf R@šI RIA 
Üin vivo Kf ABIDIN +û! Gi yztf yAo +eGf fd¥feUr KfeÛ .(2003 ÜWilliamsanÃ 
LÛ+KLMA +DZZAGE NIG Ye PSquercetinù DICURS Lfepif ADÎ !gU z15 ¥ NAGS 
Teraro fı 5(2000 ULÃËEPA Myyake) +n ZF GA Dla BARDZKSK UF YD 
% 42 JMizd@PNSepicatechin ù DDK 0-50 mg) +Zen! OUZRf NRAFLEp(1990) LfePA 
% 7 LIYFOLPRSUA ü pH % 30 YASA! De Giz 70 LS FBUREK GG 6 gh 
(Cg @EPF KKEDK EPEAE IFNjNDAGHA CEU HEK GEA LZ 84 Oo K anpA UBIJZ 
|| !RYIZAÃ .(2006 U ÃePA Jelmer) LfEBIHBAE eAgf K{ adeti am! a U O5lAfedz 
Kf SIU +Û! OI dFyzHf LHIERKO-dydroxy1NRSOIEK ORF (2000) Bor KGzdXAX GA 
2Ã . (2000 Utousteen) 2Ã6f NIGH! HEI GENAAHDOK ORA + EAE yd 
o- + Afo I !olfPALNSfpKEEAEU' Hf Of GI yz YOroNY2006 iurpeet) 
.(1989 LEPA Afanase) B +[OKES yd ZAnethylation 

2p 2 ù ES ÛÃ+ 2G ipÎR ÖU î GEE AD o + READE Kf ZD;|öÛ 
U Z5Y NA JNEIEARDELZ 4'A 3' LjzÃas 4Aepgif ySadF Kz ARDE KAAS Hf 
yûdK ê eÃerD Cı f\K Ly’ o +renKK!fEDQfeCe EEK GR fo O5Y a+ z6 ND !q 

quercetin-4-¥ +ù AAO +û! Gi AJ2Û FD uercetin-3-glucuronide Ù! MDiduercetinù !f 
2ù HH ù Z5K Bi FP tte HDK K FAABI Hf ND2003) LÃEPA Moridani BFA . glucuronide 

. CRE IAIbPPH eBPE: 
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:HB üuoQqFE 
RMP AÃıINH Jù f KffBiu dA LjaDOAGOpE BK dBA yztf 1 fe6KED 
OiSKIRRKfpOAGISE BK di200 mg/Kgù [fod AQF NFU ZAWDfNA50mg/Kg) 
COAG ADF O +Apef ELL IG Kaf . (f +û! fer df KEI U ROA LPO ù!f yrfek 
La RPAAAOYAT BHF = ldap LHSEhuQ-10A uq-o OAR CELA (GSH-px SH) 
. KAS eApf FNIKECDD 
(@ù ğjd#ù zenhNHù ù ù!f KG ur SBD f Gi IK oR f ORf in vivo KGfegf K!ED 
+ùlğŞAASTùù!AÃ ALTùù!f ¥ aùîl Kaşfelfadši> üz5K]|o pHDù!f LI%00 mg/Kg) 
.AcHDÙ!6D 
Loo uMùM DOF! FHf KÛezDZSBURMITEÛF HIG] 114AÃsc2 KGedFKID 
Où +AÃpe!f KBL KGaeAF IHNjKu' Kb GEYsDHù!f ALDH ùf LIYE ¥ A KIJARHD 
. (10-30 uM) ÛZ HAA ùz51 14Y+edË5 |o . (GST iR sH) OAKEADE 
LDHùù!f Lhdyù+ ¥ a Kyi +Z ORf @OAFAKOFE A hepatocyteù f + TIE Nb 
YORE virro +ù RARE 2 FU LAF ÎÛ ZAc2 Yea! da5ateq] !q iy sDHù fA 
.5 of 
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JFpPaFNE 2 | NAHFQFFEAN NoFNSAFEL FOFEEC4 
NpafNSDEE FUNFAN HAFNSAFEL FPOFEFEC1.4 


Î \AEAAARONE(NM/mg/min) Od +ÛF || ürf ÛF Î Z4 AAĞıgf KG*d 2D (6.8) Jودج‎ 
(10* M Û10 M) ağeKÎ Tî @Ã 


-4 -9 

10 M 10 M التركيز‎ 
4 FNJE 3 الطور‎ 4 FNJE 3 الطور‎ 
5+19 *15±63 9+29 190 Apigenin 
9+28 2223 8+28 20+19 8C2 
*8±0 12+74 8+29 224 kaempferol 
6+21 12 +17 6+21 12 +17 NFI 


(n= 3( ۰ 8.5. ±+ المتوسط‎ 
*P<0.001, ** P<0.01; * P<0.05. 
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apaNNIE HAFAN GFABAFFEC1.1.4 


—— luteolin 
—_— kaempferol 
a apigenin 


التركیز  )M(‏ (10)4 (10)5 (10)6 (10)7 (10)8 (10)9 الشاھد 


—¬— luteolin 
—— kaempferol 


—— apigenin 


التركيز (0) (4-)10 (5-)10 (6-)10 (7-)10 (8-)10 (10)9 اشا 


(b) 
+é H§f +Pulf Î XAkaempferol pigenin Uuteolin) KARI DOOR Û +zenf : 25.B) A} 
(2K36 DEdFO»2) ADP/O» :(b U5.B) P/O ÜV4/V3 :(a Û5.B) RCR 
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RCR 


P/O 


YyÛK kaempferol Ûlpigenin Uuteolin + BABI {f KGeAF NH? fedf NFELHADL © 
0,1 ) Î ùZWF aùğeRf ûZ 42KDEXiKeÃp! BOGE (3 e0) où DZHürt Û afdlhz 
P/O ùù!f fA (RCR = v/V;) +® ff YU ÛÎ f 3Û d} ù ZAffefPF || !HBodšmM 
yGindE û IZ P/OoùùfÃRCR ù!f I ZZelfadFeCK BHAI Hf OfoODK .(6.BYAPN) Û25.BY4T) 
ıl a2dHeÛ Kùok! iii f K Ged Kpour ANF HNL. 10A 105 m  aeRf 
+a 4f J ÛÎ J Î ZA ABI KGB ZOOS! Jp 2z +24 pehir f 
YfzdD5 OUNfEKNpG öÖi Hf JOU ORE Û olen! ® 3A | +36R Û +zZen!f 
10* ) +ùd@f aùğfeRf GZ P/o +p O5 pEA107” Î !q 107 m U PlgfağeRf AZ P/O 
.(6.B) JA!ELEAANjGE4 A3 OU i ZexK! RAEI KGEAFIHNJÎÞ (vı 


I FR FENFFAN Rif NSAFEL REFEC2.1.4 
G@AAABOG ZS i I ZKBMBIDIGHR Uf (7.8) UN 
(UME %) ORE ùTzù ù! fri (10M) Y‡edf 

(ns) 0.07+±4.0 Apigenin 

(ns) 0.034.5 8C2 

(ns) 0.2 4.9 Kaempferol 

(n=3) ÛsS.D. + O AQF 
I Agd@z : ns 


fmf Û ZA0° mA10*m Lielz eff AZ aféfotî fepf KokKJpAGIHf FDZ 
Î ZAR ÜÛzZ5K EAE IHN FfODXGE. (7.BYAFN) NodHOFK Ad K feTadFoDORT zf 
. YAL KOREK lgAp ERZ v Dv Ûııı Ûrı Û Kffzdf 
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apoE OTHFAN U EFRSAFEEC.1.4 


_ | apigenin 104M 
` | luteolin 10-6M 


luteolin 104M 


a, ,,| control 
*~-| kaempterol 104M 


Time(s) 


(swelling) T 20AFANE Rr Rf Î ZAkaempferol pigenin Uuteolinù!f 3 FAK BABI Hf D0 26.B) {A} 


FÃùnÃ C5 +p eT fz i PAAR yZGI ABA !ot tig KGEAF+ 3r gb 

YEUT (succinate ù ù! 9ا‎ +ù YD Û Wer ÃD26.B ۷+1) (CaCl, 25 uM Ãsuccinate ù!f 

aùgfeRf NB OLBıo Û ZA20° uÃ 10m ağeRf AZ! adHAOERE RIA Od 
. (26.B JT) Fr Rf fNjU eoKGIPEK(105 u A10“ m) +zgedf 
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FPN a IHEJNFIEAY HofiSAFL RENEIC.4 


apigenin 1)-—4M 
kaempterol 1J4 M 


mL luteolin 104M 


(4-)10-ھ 
(5-)10_ھ— 
(8-)10 ھ4 
(9-)10 م 


النسبة المائوية (%) 


3 
۹ 0 
0 
کک 8 
۵ کی 


(b) 
aakfZ (kaempferol pigenin Üuteolinù f 5 FEK fABIDZeR!Y a Û :(27.B) q1 
@AAANR(bD Û7.B) 10^ Î !ç10” Ljhek (a Û7.B) 10” 


RûrASAFL FES FRIFe UE1.2.4 
ait Uf Ap! x> 2&1 fepf Kok! BEI KEEAE!E Bib Û7.) YET LAF 
ERB+K! Ù vitamin Eùù!f +ù dE5Y 2d [KÛ Bù nÃ ı Ã+ ù dz tùdathoppPHeRıNDZ 


.10*M 
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0:0 |EFRUGINJAN RifNSAFEL RFEFC2.2.4 


KJFù dÃĞı3BZARı nDKû!Ad! ù Af fû fîoKU eùzho”, Ld û lai |K IK 
`M affoff ûzZ JRO” ù!f ye PKK fRAARI Hf NB Û7.B) yT LAZAR . ( prooxidant) 
+ o Kf IHNjeERA 103 u Ü0“ m +Û affoff AZ GpYMDHK EjJÖç1 0° m Üo* 


.(b Û7.B) JodzK CRD apigenin Ù IfÃ luteolin ùf LHS 


FipaNNEHOEAEYA | UEAN HoNSAEL PFC3.2.4 


wm apigenin 
wm kaempferol 
wı luteolin 


التركينز (۷[) 


O 10 20 30 40 


nM/mg protein 


@AAENED HIIR +Û ZAkaempferol pigenin Üuteolinù!f š5 RK pABIHf aD (28.B) 


aA a} ùZAÙREIf + FHA HF Ort RAEI KGEeAF NINES. B) YETI 
apigeninÃ luteolin Š MAdEHXH! +RpLBo10 M ageRf AZ % 90 yed egAAAF! Tz ÛF 


kaempferolÃ 
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د 


RF 
OAGIpE BK ddften!f OuEkeguq 10Ãuq9 KÛfgeadYEegin vivo fb fepK ld 
AM !f OTIGLDPEI LHF!IESK GAY OOAGOSE BK df NBA KLDLEC. fuscatum 
ن‎ Rf in vitro KÇjeûf LFBK BINE HNO RA .+ RAAF! 4f K êIj! Of PÛ 
KÛeùÙzZ yùd 2ê BÛ KzU PDC. fuscatum L}¥!Ãezdğ! BIH K Gea Beng 
OU 4f OETA! rf fod KEEBAF IHNjLJhfan!f JPRS T Z2 azff 1 E EAAARNZ 
. @AAAKDZFen!f 
yù|Lj Lj K O5 GU 2A yYKEA @AHANByY AS OFEHEGA2ES uQù!f 5 BÖ 
LPùpÃ aTpù ù !jÃ + f UGK ÛFzd2yeeÃ + ûr 2f liri zu Ad! Af yl U DÖÃeg!ÛF 
1 EjGyu AS LDuQù DIFCÃ . (2002 U ÃePAJuong) +A Aff U +ÛEd û 4f Yl ÛÎ f 
(70-80 %) +ù!e@PašeA{ huaù!f fA .K Ge AeA On!Ãn lenj\Û +ÛU zf +g Aff 
Daniel) +nùî f Ö@ihLjıd¥10-30 %) YFUTSGUEBURGA FEB LAFHDQ YAL 
.(2005 ÛLÃePA 


1 NADH 
„ dehydrogenase 


NADH NAD+ 


LV ov 


OAR O +Apie!f pif :(29.B) U 
succinate Yû {ff 1 PAAAKNEK CEIÛF YPENEIKLFEUQ ù DHefPadE leA[ !f Mp 


O1 +0 yiJZPIÃ ŞÃ .DT-diapharase YPN& ãANADH dehydrgenase dehydrogenase 
E Lj f A aR", eRınf AOACùTEDE f SIFT Ae a Fat MES! IZ 
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Lj dne Njlek Cd2a.-tocopherolù !f fONSUQH»-10 MA . (2003 ULÃEPA Velasquez) 
. (2006 ÛLÃEPA Christina) Tocopheroxy1 RQ Î !QUQH»-10 ùh4-oH AD-OH +ZÃddz 
:1 Bù [zd yı ù TA kosù Ûı ù !f efi ù T d2Ûı ù HD jı ù dXÊP SÛ ù LFA adı ù Hak 
L#ÃdZıbiquinol cytochrome C oxidoredutase: IIffZQANADH-Ubiquinone oxidoreductase 
(2001 ÜÃEPAkowaltwoski) O”, UML) OÃer!ÛF YIL YI Û ! Ljj 
LBZ 2 i !g || DES! o +POAFACDE 2 DAF Yo SGAAKeSfenpd2IfaSROS GK Nb 
ROSùù!f Pë J .oÖcšlÛf 5 Şedfyfeef aR diz ROS UR) BARAK aë o» 
ÛL ÃÛPA Emaus) +® 4f KfAzd# OGLYOzS+§ 4f YI U f 4R d} ZO" NJ¥T 
ıı, IL, 1 Kf |Z KEHF Mi fo!f afedHGLyEKL PDEIHBROSù!f A! o 1986 
ÖiStùû IBO i Af URF +pPXoOG 5. (2000 UFePA Kamat) OIF OGL + gd 
ROS ùù!f (Bi ENZADZIG ZDZEEIS +4 Go FEA! IG 2f ! Elf FNJOTId ROSùIf 5 §K 
i aû RARE OFTZ Y OR Û A55 Ip A¥+ LE DEAÃ.(1995 BjaboÃZorati) RedoxùÃ 
LYST CPAAFARnE OK 1F 5 RF (RA aTPù!f FEA f A.1 taf lef PEfeiJA 
.(2005 VijayamarÃNevin) I APF KÃQFÎ !q gid 5ÃeAR) !f DB !GIf KUGENZ 


NADH .FMNMN déshydrosénase 


NADH, H* 
NAD™ 


Complexe II 
Succinate déshydrogénase 


fumarate 


Complexe II1 
Cytochrome © 
réductase 


Complexe 
Cytochrome co oxydase 


ATP synthétase F1 ATP synthétase FO 


2 ADP 
+ HPO, 
+ HEH" 


ATP 


Matrix mitochondrial. Espase intermembranai: 


@AAFARNBD +Aple!f frif :(30.B) U 
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yzdyû e Cir kaempferolÃapigeninÃ luteolinù ùf š RK Q2EPÛF fipK BiABIdf Kp 
yfzdFifeRA Ûı0° Ã 10“ mağeRî û KGedFIHNjDY]d (320) Orf #AÛF || ür Ûf 
+ùzIGE+ùŞAf 6 2 LSE. 10A ı0” +@f atfeRf AZ ¥] tu PldFagfeRf IRijr/o 
Î ùT AF Golf yFûTK10* mÃ 105 maùğfeRf RUG HE o KAAS j Uf +û! 
„HAR Û! 
: Î Z2 Kt PEI 13b AKCHIGT ã A§ a1 ZA AR KÇfegf K!fD 
YAL ã AR da ZZKÛGR dftz "1 
oH Dı ùùhşedc-4 Ac-2 yÃadfyzpr AF 2 EAA KR dl ZZKÛBR dF yaz 
UL FGDIDIE: 
REIHE PEK ya INDRA . GjgbAÃ GI ya lirê aPoK Û dağı ARÎ 
„(1982 LFEPA Ravana!) ODF 1 edHADFE CT 2f YP H’ ùf YILEDYEoK 
OSG NZVPEK(K Azad CBL)j K GjéerEBI gf {2002 LFEPA Prostova) ã FDA! 
YPEK! o UK JBA Hf 1 zJUNSNHEKY FDA yA || !G d3 OOM Ûrpııı, Fpl, Fpı leA[ 
Dix diınÃ rşÛOi PEU! yû z HEX feb 1 BuygfAdF IHNjã AR d4 ZK RABI 
zlÃ 103 uÃı0“ mı aùkfeff AZ (Fp1) 1 KffjzdBHPEPÛF K Fal fo CERfzSrotenone 
+!ÃezdK RAAB Hf U’ znA(2000 U FEPA Kamat) GA.KfAzdEOBa AR dl ZABIGLj 
+ o UjerBidî 2 FEAF yid yap OZER YIL kt Fr + Seh qenif LH 
KGILAğ®ıgf ND !q(2000 ULÃePA Siess)@GA .Fp1 I ZAKRGORBKaempfero1ù f DENA 
KĞURBZSÎ Go aû Ûr KE lğeRBi tf 2û ADLD#p1 KDGZZr pin Û ZEFRRfjotK fh 
(Af +O ùZAJ aodft!ePAEK HEDYpEHF (FP) I11 AzdFLH@FEHA. (1999 ÛCrampton) 
+ÛU RÃREK Û Lf U ùzhyù dA KLFEGZ +z KASD Go yO SKE F1! 
„(1994 UWalaceA Shoffner) 
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i 


a 


11, 2 0 2 


N 


کک 


u 


1 
Dp 
ار‎ 
Fp=fl ro' 
1 


e Eren E 


Gir !oGpedz Of JIL AR a} ZAXGIf KÛieÛ KO !oleGU fNyÜP LHHFAA 
HAS f E pI AZ NJLHS fp! OES affetf AF KAA OKLD DIG Zf +A 
URE SA LHASBIL Uk EAG ARplatonatine Lû BIgf ND1986 Urore1)aktA .+ FC zf 
Î ZAşÃdAEoH ùfÃ isoprenyı 6 JÎ Û !BReK! ANp+ FERA OR Ape!f prj + A PD 
COZA (Iz LING ubiquinoneù ! BYR SLTNHCBYAARI Hf LDEERL ERZE CGLEE:-sAÃ C-5 
LŞEERF LOY tod HNYALES! ® où! I ZK CHefR!Û! eT GIF eedjA Hm’ ù!f aGRğır 

.(1983 ULÃEPA Ravanel) + AAI! OT UBER God FEZ! 1 GH 2OEhETEHE 
ùù!f SRTA#T G 1035 mM ÜÛ0* m +d@f affoRf LK EDOYA! GI Gi fp \FEKB 
YR KA GCZ nj! OU FPLHEjNpG SI Bf swelling + fog !qi fEKapigeninù fA luteolin 
yzdLpjayüùf 103 m Ûo* tu PlgFafeff KEDEUPTP) 1EZ oKılf O55 
Fijzff Î !oNfD pei fp ade) KokK GEE U HE 2AOf Ny .T 2AKS Pir Rf 

.(2006 ÛLÃEPA Galesteo) Redoxù!f KEE5GIOSN} ® UrTpù!f Ken! TY AHS 
TED kjierp KÛ LA +DÎ !opeSfpT Hf PTPùf CGBFIZ NJswellingù!f + Jog 
pTPùù!f CSL ÛG dF ¥SfPadenine nucleotide translacase RNA! o Û aûÃAKoF 
Î ZZFeK ORF Fentonù!f KEOGH FARosù!f ak ZZRNj2 RA .(2006 LFEPA Quan) 
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YR f FUNjILDHSGA .Fe” Î !gFe” ù!f If ¥ fhoH’ I !o Ho,ù DAI yfeeÛF 
yi nd LU #DOUSYTUOEpT Hf Ef RBIS aff AN oH UDBÃdE H0: ydyZGYA 
Genoa $f KinÃ . (2002 ÛL ÃEPA Prostova) Ca pَnÃ Ö5eÃgAf QEI !q GNF WON 
a njþxXÃ „swelling ù ft fpooLF# +A dK Fp ORf 1 Oz K HoXES Z4Ãegnf yMAdBo 
+t LEN) lJŞ2ùû Dara yat &4Aegnf yA HNjyfok GAZ TiLK! Saf NAD 
+BbAf LARportho yÃdBh Fe!ü! + olGIE+ zÃcîd pênÃ Cî THNJY OKA rtho yÃdDZ 
ÖÜiRÃ agpÜÛf KoKK GPA LDN faûf HNj SBI .(1998 ÜsSkuluchev) + zef 
YZUÎ KLPLj+tc# ù gf aùğfeRf AZ tT G PTPù!f CRA Swelling ùD& 2odWDK BD 
ÖRf KGPABbEOS GF cytoxicityù f YaGRT Bf EA! fF kî ADF yJŞDDAGOE 
. FEAF Aff nÛ tu PIEZO HUF KEE dlEEK ED 
LÃeüPA Danie! YÎ o5LKJRAARIHf LHIGAGQF LA +û! Ger dt SEH F1 feof NIKE Bok 
ÃD axqifalî Ûf š RO LE RoSù!f LFA apf = a4 iG df KGEAF FBC2005) 
yû df LD HÖÃ .oxidasesù ù f OMERNAD{Z GIL ADAfo!f K CID LfpEOF! BAS RO LF 
AHÎ LHe! RAMANE! SEI U RoOKAp. KGEHf IHNjfedF aaz5K IASI EDGZA GNF 
š ù ĞPKOSKÎHEA OPES O 4f GZS FADE f A4f NF DEjpA UDF! FAolf LAZ 
„(2006 LFEPA Guntupalli) ATP 
kaempferolÃ apigeninÃ luteolin Lj dy +dabedPf آ‎ ZAfFEeAEH fefdf NIFA 
lT olgftu PldfadfeRf AZ f Hû! ft d2ApK REY oD UG FPA ¥ 2 BEIK AD 
GXOBHNIEFRED K.1035 mM LH} VF affeRf AZT aq BÃd2ÃgÃ 10 mÃ 10° m Ljhg> 
Bı !AQqjÃ aùî Uf || DAA DéRMASIAf KR JEL oOGS LN2OFHS I 1 o YEA NIOSETLj 
I Rf Am SH o ¥2001 ULFePAmorin) eA JRO okagekT ZZFEdZ ehq!f 
KPA nA re fGIzdE i oDJ|LFEZ pro-oxidant Î !gyÃofSLTNHAAR +û! fe df || DA43] DA 
Halka) GAT Bo Î ùZARDFAFE LRINj fpoH YOR ddBuhpiead K FAG fA K ABI Hf 
Aı!AdF eÃp GZZY BIK FAAS Hf R41 997 ULFePA Guohua) eGDq! . (2005 UÃePA 
.(2006ÜLFePAvalko) Cu” gfAK+!G O5 ef 
ù KGÈhroOSù!f ¥ a SPB KÛG yÜP Lk ABZPIEf D4 1f AAA DIG 
JHNJYEE! KAAS Hf YPEKLp.+ã 3f yl û !Ewı Aı KffzdF LAD” ùf SLD o 
tû zf Î ù ZX JYFTNYUR U LFA o UPDAAS Y IY = § &OSDNESpPY A Ff 
.)65 ÛL ÃEPA Jamshindzadeh) ROSùI!Î UHI aA AARNE OFT 2f Ef Lg 
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Î ZA aî a A pi gf LjhleT EF! iz NOFA pf yt KENGE DDLHZLB 
SURO Lz DÜRI Ã¢f U +û! ya O 4f Of LEAD yu HEDEGAFAKOE ã AR dz 
ÖùRfÃ apf Kok KGRAF LF OBIT feff JENE SNDL_BFK. (. Oe! ÛF Y a Rf yid XK 
YùRIf DBAGIHOEYZR KLDLEE df agfeRGPTPù f RAswelling uùDH 2od DK BD 
ağffeRf fg KERA KfHbgoS Gaytotoxicityù f ¥ 24K OSE! ft df yzgfA 1 ABF 

. FEAF apf ynÛ tu Plgf 


to QE 
Ld yù+ +ùdE5fRIAC. fuscatum LpdyÃeùzdFE8C2 +dE5aFPNY Bb HNN 

Bb LH EPAAFAKS K Ûezf 2 FAA Gû +Age!f pn I [XAKaempferolùÃ apigeninù !f 
.1 8 

(4U + RASI Af UA HÛF OKU FEA PEK K JRAS f NEST fff NIKI +Z - 
.(0.01-0.1 mM) ağfeRf AZ RCù!f U @lgl ZAeKSf yA A 

+zfedtageRf U eok@d10* M A10“ M ÛZ swellingù!f LAoOZ4ThSC1 U' PS- 
.\kuûFKAÃdF+ ùcLHZ 

Î !or KZA +Agef KALÎ TÛ ZADE nj Û ZEKA Rha aDyrî ŠDZ 
1V 

ağffeRGiNEPOùù!f yzdl ùPAO,“ù!f a a Û afed4TNKGEAF IHNIKIER - 
.Î HF aFfREIA HO3FUUT !gyÃoR tu PIgF 

> e dškaempferolù Ùù!f Ãapigeninù ùf Y DIG Î D!q8C2 fRDNjLDAARGDT 5 

tu PlgFedfeRf 1 24] !RET fA @AAARNBIGEAE aA! a f ticara GA feb 
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5.أثر المستخلص البيتانولي أ سuا»ءءں؟‏ .على الحهد الرودوكسي الميكروزوزمي 


(CYP) C. fuscatum OAGI E BK d^) 1E YT 1 


400 mg/Kg 200 mg/Kg DAS dfil|lFE FSNDENZ 
50 29 95 100 AH 
54 24 112 100 PPN-H 
24 17 26 100 ERMD 
29 18 30 100 EH 


UĞITLAAI hù ur aodf+ ù He ÃetFHOTIÛ! in vivo OOM yztf KEfePNFE DEK 
(ERMD) erythromycine Ã (PNP-H) p.nitrophenol hydroxylaseÃ(AH) aniline hydroxylase Ù !f 
Ljıd¥KEB \GIZS150 mg ) RMPÃINHùR»: vivo LJTEN!f + OAIPRYHEF fPdemethylase 
Î ùZA.68 Û3.83Û1.85 nM/min/mg protein Î Ù!Q0.43 Û2.2 Û0.55 nM/min/mg protein 
Lfeùn Lai rZA/T ofa KCHE Aen NUT feûf HNIFEPDfK GE. (32.BYT) OFARf 
f P& dËLÙd400 mg/kg AD00 mg/ kg RI ARMPAINH LAXHENLHEAXS+TNK OBE 
AH Lğdyù# OGLjHRDEP4-29 %) LF feKDEIGR Û MFKEBEP.C. fuscatum OMG 
.400 mg/Kg BlZ (44-55 %) BBA p!IERT gK BE Gi 0200 mg/Kg ağeRf Af PPN-HA 
bidê poxide hydroxylase ù ù! OTIÃ %24 LZ ERMDù!f +I@R qfeKDXGr (a Û2.BY+T) 
.(b Û2.BJET) OAGHpE BK dFLHZ00 mg/kg LftEn!f K!AHGBZ %9 EHS 
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I NIIR {EPANT. fuscatum DEPRHEIEL AFNSARlin vitro I UGIEFRE1.5 


RMPNjNHoG FW 
کچ‎ DAS 
HE 
—ı „803 
P7 
3 
0 0,5 1 5 10 25 50 ))۷( الترکیز‎ 
(a) 
ج‎ DAS 
11E 
03 
ت‎ 
سے‎ 
38 
(e) 


oe ÃerDFUGW I EC. fuscatum LA!ezdp! RABI K GP vitro OOM oF (33.B) AY 
(cĞ3.B) PPN-HOXeÃerl UGA (b Ğ3.B) Western blot Ã(a 3.B) CYP2E1 ù! AH 
n =3 + SD; P*<0.01; P**<0.05 
Ao-Aı/Ao-Ac x 100 : (%) +&XMRG +P 
NEY =A. UE =A, UHOOF=A01 ® 
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= =.= = Troleandomycin (200 pM) 
11E 

& P7 
—چgŞĞ‎ 83 


الند 


بیط (%) 


الترکیز (۷) 


(a) 


CYP3۸4 Î ZÎ. fuscatum LBA |dF!+ itinf K GEMI oUF :(34.B) A1 
n= 6+ SD; P*<0.01; P**<0.05 
Ao-Aı/Ao-Ac x 100 : (%) + XE 1l 

NEY =A. Ulf =A, ÜHBÊQ=A, † 


ağfaRf fz Gu jA GMKfOTENDSÛ Dasù!f cÃa Û3.B YT) F1 feAf INEORK 
yù+ OGL RoLE(2-35 %)Î !oyfef NPÛçÛ22.9 %) LE feÖŠD¥ ® PNP-H OFLj0,5 uM 
( 5-25 uM) Lh ZERF PFE OFRKGE.1 umageRf AZ Off Î ZANP-H ÃAH L}Z 
LîıhHidPùT olf ù® PNP-HÃaH Ljıdğt OGL] ZOOMEf oi! yA YGadF alfa 
.)91-102 %( 
HOT sl KRABI yZIOUUNR AF = +#KORf (cAal3.B) JT OfK GF 
Y+edfFrRuPAÃıNHù Hur zodt fidf KAGE Ker} OS I EZ. fuscatum L> 
Lı hi dQ OOMEf YzHf CT ol! ® PNP-HAAH LIS OGL] ZERF 2 zr NPI 1E 
uM LFeğeRf ye LDN A .(0.5-25 um) lafpağemK eÃernlF Kn!AZ GAZ (0.6-16 %) 
+dabã fBC3 Yad LDE NFHE HNjLHAGD(C4-25 %) OeKernFUMEf T !qã fP5 
56-103 %) ùùhKeRıpt ùb Ûo.5-10 um) YT aùğeRf YGAFLjNGEZT olf+ icf + SNK 
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aùgeRf AlZ I fo || !REhRERODYN SDK . OAR Î XANP-HÃAH LÙI#! (72- 89%) 
jaddı KY OKLFA1 um ağeRf LAKhGu fA GINKÛZS5G' 7 Y+edã FDGE.50uM 
Î ZA51-65 %) 53-75 %) PfPOOMKYZSNJIP yr (1- 10m) LNBIZT olfjyt ADÛGdZ 

. (33.8) OAR Î ZÊNP-HÃAH LB} UOGLj 

Y+edLDINLjHB(a Û4.B) JT ERMD OGL] ZA üAf KGEQF IHNj@DEÎ] o5GFQ 
adı Rf OÛSKn@eûKAÃ0.5 um ağeRf AZ %34.8ù NK afp! RoIHB SXNk! dEb5ã BED 1 1E 
ızhynÙî ŠD&Û5 „ım eğeRf AZ (53.7 %) OOMkYzZSÎ T ril d a2feRf ffe MOIS 
DAA. (45%) jfmodihsca YteddZONEf AUF LRT fff HNIFEPPEA.aféaD] !R 

.(a Û4.B) JFT (6-15 %) GSMO DI Ytedtyr]l 5 
ijk jı KKK Gf Z pnÃ ffoT Hf KHeKetNBWestern blotù!f YOGKNFE JNA 
Lpa¥UT HEK GRPAQA RMPùù!f AONHù ù!Ebù BÊQEK DZjen! LfpA 5 e5 

.(b Û34.B Ãb Û33.B) JT RMP ÃINH LANG ADU RORf LEY OD C. fuscatum 


د 


RFE 
KG êIÛjF I ù ZZ +ZğKLDLD+tc# ar adkegf 2 KeUf U zN foÃAtdF LIU z2 
Lj dFifzDITpLIBS BDDIZS yr Af BESLDLFOHU ROR fA . CEBU aod a#etA 1f 
L+GE. (2005 ULÃEPA Michiharu) GHEE HEEUOIK LH XUlgxenobiotic KGPAFE 
Pp (ROS) +UTIf +a +AÛF YALF LARFEDJEST dLKLH U aod KEFAR !f liri 
Î ù!q|| !Rıhgfd41998 UiuangÃ Robert ) + ÊAUEL PBI ZADEG y+Thhu: aod! Hf + DF 
1 pYGrfî +ù!G † fog !oyr ABPAISGE KiEDE FEA AIG zf KII AR 4D 
YAR A+ HEAR Hf KGELUF LAFE RMPù!f U 205. (2003 UAlessandroALoguericio) 
fOGTRGZUAÛ cYP3A4Ùù!f afgtA.(1997 UL ÃePANdanusa) NJÖZÃLj4ThEYP3A4Ù!f 
„(2003 U ÃePA Forster) + HEAR If K GEF OBL }0-40 %) JET! o +H 1 BHED 
UL ÃeÛPA Pierre ) KUL fRUNjL}d%7 YTS RfACYP2E1 ùf INHù!f U 2o5Ljo Î ZZ 
LHFoS OES ROSù!f a Rf LHFoS Fp! HEAR f K GELÛF IHNONKKPEGZEA .(1998 
+A( HEKGedEU’ zh foÃcC. fuscarımù! OAGSpE BK dt! da5acef NFBOAZF yz 
«Art +û! ftiu dF yùzgf YI I 1A yadî KEHAGOU' zhfifot GlfeAod¥+TONZ 
4-nitrophenol hydroxylasefU#A (AB) Aniline hydroxylase OBI TLMFEG REGS || !R5 FoRA 
Kpti dë. (2002 UL FOWPA Jeong) INHùÛINY’ adlı odğcyP2E 1 ù ù f OB T IHL fl ORES 
RMPùù NÙ eùodğcyP3A۸4ùù!f OBITIHIH@Û Š(ERMD) erythromycine demethylase Ù f 
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Kù!fDgAÃ.F fegf Kok+ RIY + E5 RIfoOR G@nK DEER f CA5(1995 U FPA Wietholtz) 
Ã(aH) UĞTLPEPERAQEcCYP2E1 OGLjlofadEXNKUNYICKC. fuscatum MBNFELf 
|| !ıRÃNÊ Üı4-51 %) 400 mg/kg +Zan!f AF 4T G RF fj DEA.GA fo Î ZÊêPN-H) 
|| ùdegf U ùd# LIYFedNZ ez IT RfAÃ(DAS) dially1 sulfide On2dFURIE DY a 
Î ZÖAGIŞE DK dFfHNje/Û +RpLES.(1998 UjÃEPA Brady ) cyPzE1ù! ÖZAL OIE 
.400 mg/kg +ùZen!f Al Î fo 29 % LF feSDZ ® CG PIQFNAS(in vivo) CYP3A4 OGLj 
c. LEAT Ft ûf KGaA! da5atef ROAGHpE BK affix 1 SES +H 2 $A 
CYP2E1 UGLJZADRP73A8c3 YtedFLHXSE FRET fepf INIFREKoOuU AD . fuscatum 
KÃGĞ 3K Gir ENA +R ÛF IHNJDÖG.PNP-HA aH LIF OGUjlafadFt IER Û "REI 
afi DYG ndj (5-10, )yGdF aff! o OeAerntUGU 1 ZAPAFageRf KAGD 
5-) yU ADÛGd#73 Y+edtyz5Y OKGzZnsc3 Y+adBZRuLE(97-103 %) ID o ORF 
a Rf Oi 5HEC3 Y+ad KHHNjLHZAGRA . (59-99 %) OGL KR 4HER f! jo (25 uM 
+ LEBù Xk! JES! D ıE Y+edF PDL I ZZYmFeKGZ llfad#daST FON! 
50-) MlZ I YEIndFfRu Nj: RoK+ dE5ã fDYhhl10-25 um) YGQFAZ CYP2E1ù! 
CGKGKLRYE73 Asc3 LjHPQFE LB.PNP-H Î HAIER Û af AZ 1 G KDK(00,M 
YFedF fegfj Lo ÎÛ ZZ! G RMPùNU' eodFERMD yd¥ AGF >= $jJfDDEYP2E1 yOZ 
.(5-10 uM) T aù eff yEdBleikeT olf oe ÃerE OGL Nj ZOE ZUG 1E 
KIC Kf! .% 62 EDGER Û Lhlšpoxide hydroxylase UL O5Y+edFfHNYPESGE 
UL! ù HEFA f UTIL yuaK j Bidî YPEK BIDA fei HEF 
yùuPöfM|SUjzRf OB! iE NPgicYPù!f KEE) yz f04 DA DEL KRABI df 
+ FA EE +O NYE HSS FA . Oct UGIDjp eR ADR pii Hf + AY ğ2R 
„(2001 LFEPA Y asuna )yAf 
monoxygenaseÙù f OFLBDIG OSYPESK FAAS GLEE hef AKG fepf K!EDA!A 
Kea DFıhu(1991) LFeùPA Chae aA .(1989ULFEPA Siess) transferase ùA 
Î ùZZ2 ùÃÉdğcyPaAı GjJ#[ GA (TCDP) tetrachlordibenzapidioxin ù bur 2od LfEN!f 
7, YÊzpZA ù XK! KBFUT f KAI FBI P(EROD) 7-ethoxy resorufin O-deethylase OBI TLj 
Kù!fDE që. || ù!Rš ğokLZ anz Y Bf quercetinù!BBL@{AZnaphtaflavone Ahydoxyflavone 
I aùğeKyYG@Gd}Z p-nitrophenol! UHGEUDquercetinù f M2005) LFEPA Jong KGfep 
Kfıhf#eù+khA5(1995) LFEPA Obermier GÎ VF ageRf || RLY SGEY1-10 uM) 
laù ad#ù Efi favonoligans ùf A LABIA PHDOONKYZSARLRSLFGI Hf 
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yef GjlZCYP2E1 OFLjERDUEY !RS foKLFE anz5NBIBGUĞc akfeK AZ cYP2D6 UGLj 
ATOlur ROR UG jf aSLDL fie gef NJ !g(1995) LFEPA sSiess YNRA.ağeRf 
f benzyloxure-O-dealkylase OUGLjyRSLTDLECŠ5.6 benzoflavone DRAMA! ® USEF 
Judy || ù!ROUSDD XA . CUM yzgf Î !g¥ PAF! JHNL ağeRf y2AÛ ıı a$@f 
ağeRf AZ cyP1A1 UGLIGFHIORIRIfaS7,S benzoflavone NRAFDLIRf (2004)LFePA 
UĞTL]j ZA10-100 um )eğeRf AZ Gr ROKGADA DALTRHABIRf Kf LF@Ã (1-10 uM) 
.CYP2E1 
Ap ù ZZÃeazf Lop LAFF LFB! daf +20 fifok Oe teRf ya JPfKY IR 1 !o 
Oi ce Fern Ubi TIDÊ XK Û Ù 5Î fÛ HoÛ (quercetin) Bã +Ãepghf Kz Kf BAAGI Hf 
+Ù zbAAÃ + pF + AHS Ljhd pizf DESPRE YF AQ !Reğf fA. (1988 ÜLÃEPA Pachaikani) 
ERODùÙ DZĞXSEf + SiAf yJePSLFEIPDE-4Ac-3' Û ZZOgA4Ãegnf yak LAK !FDORA 
YNRGE .( 2001 U FePAMiroslov) KCAFGDZAXIEF + UGHf yeéyAÃp +a! pَnÃ JA 
jCi nÛF Ac +|DKEDC-3AC-2 HUB! CG ENO OOMRF UF MM{2004) LFEPA Iwata 
ÃDYaî +Ãefif yJNEi nd AJR(1 995) LÃePA Siess XA . OOMEf Yzdf HNje po! REF Aol j 
UBITUjOUUNEY yizPA HEKER od BEK C-4'A c-3'ygfdğ Î ZK ÛGR a yê ARNE 
f PK dè fefheyP3a4 ÃcyP2E1 OFL}IER f ã f0 552 üPÛF febfp.CYP450 
hı pÖùRf +ù EAB K fe d2 üf@F Î !NJF!A\ HEK GPADADT. fuscatum OAGOS 
CYP2E1 ÙÙ! suppression +ù Î !g f EK GE IEG OTU a+fadjA yd yd PEK 
Sapone) CYP2E1 ùù! Où l2H6 TIRf RM ZA transciptional OS IGYzZFE fodfgpT BIA 
Lı NYP Rf yj KK FEAABIAF N41983) LFePA Huang f eGDAğn (1998 U FePA 
Où UR yù zB HOGI HS LI2EF!f Sj f! .P450 oxidoreductase DE2FEAR !fANADHP450 
fi ho( 1994) LFelPABurk ınÃAt 5 Af yzPIHfoAE KEEAGOE fo? KfABIDZ 
LJ d+ Û ù ZA SXMKÛÛZ5ã ù Drnominigia sanguinaùÙl! OR dt DKT df 
(EROD) 7- Ã CYP2C11 OBITL] ùIZZ ù fd (BROD) Benzyl xresorufin-O-dealkylase 
KPiÛç.ÖfüRf Î ZZ419- 18 ERSCGBEYP2C6 Î H2 Ãfdfethoxy resorufin-O-dealkylase 
LÃePÃ Bok MA .cyP3a4 OGL] ZZ dFERMD U’ &RoKÎ !qã fOEpE BK dz ¢ j 
Scutelaria Ùùù! Y @Rın!f f BET dELDYA\ Fa-naphtaflavoneù! OOMRf YZHB{2000) 
fA’ HfAccı,üMu: zodt LEN ffheyrP1a2 AcyP344 LIYE OGL] ZZaicalensis 
.(0.1- 5 uM =1C.) EONS 
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KCÛ LÃkDIF Rho OD OR yU zf +ù fepÎ WIZZ(2002) LÃePA Jeong aùlfeÃ 
fpND !fAccı, ùbur 2odFLfEnYf Gh DeyP2E1 OGL] ZA8 B-glycyrhetinic acid 
.lafad NK! IER f ã ÛD 
yùzHf aaùzkOùRf leTEHE a KGBHENE fo DEIRaS+ Heer DNE+UTIG! OXHEF YzRf Np 
KÛfzdYfe PF NpG SCYP2E1 OK KFY2000 ULFEPA Hamea)atkht o .I@ +û! EEF df 
.ROSùÛ!f 
KC fe BB IFAzn viro KEfeGEZHT DESYzg NUE feff HNIFE-panp GF 
KJ ADE ênÃ Lb !EO HfA (1966 LFEPA Ameer) IA 5SGF !olpPAHNjZA .in vivo 
YùÛUr fhdeglycosylation KEG yu PSLDFH ® in vivoù!f 1!@ O5RSK BABI Î ZZ 
Û2004 ÛLFEPA sStrandeı1) KéC ÛA fA K EYAR DISIEf yzRf BELDLFCA . @EH 
Öù !Ãediş LjnÃeù ADÃIkylation +ù BF Bi rp AÛ Nj FA KG fefhK bo ÖRf KGUEAA 
olefind :YùüMEĞ AKG 4G fANER Aenp BEF +ZAdtta2006 U ÃEPA Kanokwan) 
YK OGf BAGDOFE LAZ 6G (2003 UFEPA Meredith) Qihydropyridines Hcetylenes 
Pan) ROS ùù!f GinRJHRF 2 T LTH LEER 2 T HEK OR OT t2 f Am 
yû pÃcî5Û HeÛF yüùP Lþlšumenhydroperoxideù f OJKCHIYG!S ANjGE (2002 U jÃePAÃ 
tù BZLjayù+# Û ùZOFOFAR !f KEUIDZ !@f OO BIGE foe .cys-436 fit 
U' ùzfê chloramphenico! yùdYG!f ANjGE OğAeNp 2 T Lf (acylation) +RZA (alkylation) 
yù kok Ki! ù (2004 ÛL FeùPA schulat) KG|OF LQ zf +ù Ruf KAoegZegiF 
yÛùP LþdYP2B1 BD lÛF ORT Bf oxamy1 chloride Î lO chloramphenicol 
Î Ùù!QCYP2B4AÃ CYP2B1 @ë 2-englaphtaene Yok KGE . Oğéenp Lf SF OFANyAK Saf 
fepNü BDC 2f ateRf fHNjY AHXalut-302ù NRHUDIGHEF ated LIZIST Hf ketene 
UDbZAFEKDÎ ù!ç(1988) LÃeUPA Katachi YNA.(1991 LFEPA usia) Lj +û! GXTIG 
CYP2B1 Ub%510-undocyonic acid YF@dELTENA RÛXJMEDK GIG EENYSPES fp ioAf 
Dera DIME KECFEEK Bt . Ljfienp+ PEPE cYP4A1 URS Fp NUÛçÜRR + PPS 
CYP2C11ACYP2C6 LjHEFAGIUT !f Où R5ÛÜEeĞIù ZdQAFGÛ RK] ùù!çî fEğùŠcYP450 
N-) BAF + D2 ÛÛ fA KB ,5dicarbethoxy-2,6dimethyl-n-ethy1 1-4 dehydropyridine:tO JAD 
. (2006 ÛkristineÃ Amit) (ethylation 
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AOHjeK ZROSù!f ¥ 2 R ff dEHOLDU RodFOE AFF Q Ae! ADL 


RMPùNY 2odğCYP344 OMEAINHùNÙY' 2odËCcYP2E1 ù f OMKKp.K Gr iF OHa@g 


. FEAF Yzif KC eaz 
PNP-H LISE OGLjG SPK400mg/Kg AZ C. fuscatım ù! OAGSŞpE BK dt5|o - 


.epoxide hydrolase ùf OGLLH2eZ AğUCYP2E1 OGLKfeTAdAHA 
ùz55 |o Ro(8c3) YAABIG f OOMEf Af fHNJOSNIEKK (5-10 ım) ÊZ P7 UD - 


.05 uM LAYEK 
ağeRf AZ GNkÜÛzZ58C3 5 |o dğ\45-25 uM) ÛZ CYP3A4 UMfu1EÙfE TPK - 


.25 uM 
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DEPUFCOEDGEL FH IEAN 1. cheirifoliaN§:. fuscatuma||l FENEENJES 


.RMP NjNH oGin vivo REFEN 


K@HIf KfeTad Zn vivo H. cheirifolia C. fuscatum LH! OAGSpE BK djeÃf :(8.B) UN 


INH+FRMPùP EOF Lften!GG eda 
!je7 Refimglagî 
io od 
C.fuscatum INH + RMP dRIE 
+ (A) (A) 
0,8±6,09 **0,65±6,14 0,53±7,41 2 : 
RBC(10°/mm’”) 
14,2+70,30  *0,63±13,80 | 0,70±14,60 
Hb(g/dL) 
4,80±38,60 *4,20+35,6 6,10±42,40 
HCT(%) 
2,50±54,60 | *3,02+53,00 | 3,20570 
MCV (FL) 
0,30±17,80 | **0,20±17,90 | 0.4 ±19.98 MCH (pg) 


H.chelirifolie 
+(A) 


*0,94+7,10 


*0,07±14,2 


*5,00±40,00 


**3,4+57,50 


*0,40±18,20 


dflFE 
0,43±7,65 
0,80±14,80 
5,07±41,90 
4,10±58,20 


0,30±419,0 


G15 Hafmpaf 
C.fuscatum INH+RMP 
+ (A) (A) 
0,50±6,10 **0,78+5,54 
*1,80±12,00 | **1,98±,8 
*4,20+±34,80 | **3,90+28,0 
*2,80±54,00 | **4,40±49,0 
*0,40±18,00 | **0,15±17,02 


H.cheirifolia 
+(A) 


**0,45±7,02 


**0,68±13,90 


**5,03±41,80 


**3,50±57,60 


**0,30±19,00 


LDA O AQZ uc ABF Db! GF HZmucv KREG: HCT UL jRanAkljub Ufedt KE : RBC 


.1 APF 


SD; P*<0:01; P**<0:001 


n= 63 
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où hM’ eodfFerrocytochrome C Lf +0 ZA RAA KEENE f :(10.8) UNğU 


(mM) RIFE 
SOD 30 15 7,5 dflFE IE 
b a b a b a b a 
41 | 0,4±7,8 | 0,011 | *1,8±13,20 | 9,328 **0,9±9,6 **2,8±69 | **0.74± 4.1 | 1,8±13,4 isoquercitrin 
39 | 0,4+7,8 0,9±6 *8,8±162 1,845 | *0,80±12,04 | **3,20±67 | **0,7±4,2 | 1,728 O 
40 | 0,4+7,8 0,8±8 3,5±12,1 9,30 *0,9±10,5 **5,8±70 | **0,4±3,9 | 1,3132 P73 
39 | 0,47,8 1,96 4,5±12 397 4,5±11,9 *8,5+55 **0,2+5,8 | 1,4129 8C2 


OuM : FN %6 + XE +Û lf Ya A tad cytochrome C (nM/ml-RBC) 


n= 6 ± SD; P*<0.01; P**<0.001 


BıpRMP AÃıINHùù! tu 2zdغ‎ LfEn!f LJRES.B) YAEN!GS LAGOA I fegf IHNFEORK 
KùRaÃtGHF Ljıd jù yfeù ff NJdgad 5G Gectf KFS yi ZREdYfefef Gio 
OFA YHpÛBBT G u Hap Ap Do!jA Onc agenyA Dancin i HoajÃ 
LAH! 5 RoE OOERf 1G O5lalfad IER f GRA Gadttf KEYF INK EDA! .4 DOF LH 
KefÃùKk! ù Û A +#f FEU KfeTOE5I oK|| !RY of Al. cheirifoliak C. fuscatum 
KÙÛÜPÛF (62-95 %) LY ü+ KrÃÃ (84-89 %) MDAùÙYAÃ LjêehnydAitegif LAX +R f 
ùùJÃGR ùù!f tù ŞAM. cheirifolia KfPHfjLjD I HEGST ÛGSH-pxÛGsH) + 3AD 
H. Lhd jMeùzdfisoquercitrinArutin ùùf Lhd YBfK.(9.B) AEN (75-80 %) G6PD 
(% 67 9) EHHHGRERIA +a geddf K@EEm virro Ado O DOBcheirifolia 
8C2 ÃP73 Ljf*ù d fı hNfnAÃ dîšğîhl10.B) YÃFN (7.5 um) +R ç!zen Az OfARf I ZZ 
.akeRf = {BZ OFF T ZA%55 Û0) BBD! IGR f GHBEPC. fuscatum LIEAT HE 
RFE 
OOUZRf LZ +ù dj +A CUBR dft daf DIPEODONAAEHF CEL alfa 
farzdz!+ diolj HH !G KAL NY of 5 ® UWifampicinA isoniazid :Y| f KJK OFAOF 
(1995 iyman) sidiroplastic aneamia ù Ù! KOT poikilocytosisA anisocytosisù NB 
Kp.(1988 UranzblauÃ Hasting ) immune thrombocytopenie ù2 2z5@ZDOÖoFE] YEA 
Î ù!g RMPÃINHù!f LA ÖUzkã EH o LOB CONINJGY NREZyAS KE EPR 
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KFA U A Oph ağa U Fj VES GE! WEFAT GF Daca 
. edî KÊFÎ JJÛb Ore 
NZ î RfÃ pyridoxin phosphokinase OSL TNHQANH û !f NEGI BZ LDN 
I ekeùv Oicdêlgs ŞedEYPES LIMES JHNJACEEZES. (1995 Wyman) B6 LES ağfeK 
o |SAFS Pf 5 BKLF yA dE(1974 ÛPalma-Carlos) N-amino levulinic synthetase U3Lj 
LFù+S.(1989 U FeüPA Storozuk ) + HEEADIjGRED !Gh +214 ADAH 5 BK YO 
.(ROS) leo!f aim D&p feo dږ‎ 18 GdXfen LHX-amino levulinic acid + HIF + zO Hek 
KG af Ljdfeù SEA ZALAfh Sfifo!f Lfed GI od 2lfak Gedaf KEF NEBE 
GIAÃoُ ùù! fe dLF¥K FEAF 1ER UA +Û KOS FB o Û Ãgotf ytd BAG 
Bor) (OH) OpPZÃegnf akqf AN leo!f anf a +nRdQfFFetonÃ Haber-Weiss KÛZ 
.(2006 ÛLÃePA 


H2O» ADD’ UM) CE JI KEHÎ yzK LDPE LEDS KEE df NEHE aT!A 
LSP FORE || Gj .(2006 ULEPA Hsin-Ling JF 2H yRIGST If GigbA || fe 
ROSùù!feRoOKOSIGND !q (1972 UridovichA Misra) GE ® CE JA Godaf K Hf 
GirhdùzndtinjoyzRELDHH o Geddf K@FA!FUUF GP i ZZ +AğKUÛfEfAED 
. af 5 Pb GFFentonù!f KiZG& 
GA fo i Zef KEHÎ OSI +û! (Ee dt ADF +aAF Lina pff yüref Kb 
ULEOPA Mariken) +AAEA1IAARAKUURPG! FoSLDLH fA +8 EÛ ydÃzÃ 
yùd#ù 5! zeùî hia ööRZÃeginî mf AD o URYAR +Û KEEHDEKS (2004 
ya +AgehnietT hIfe5šozù!f NDE. (2000 ULFEPA shakelford) + ur zf KGPAE 
+ ùD Û2004 ÜLÃePA schuıat ) +ZDAFE ay +a U BUF ydPISYZGST RfA( HO”) 
LFEPA stajner)@ MTZ KALI abt! BF Gz 5 Ed RGREjIAp ARO’ ù!f AD 
Ãsphengomyelin LFÛHKA KRIST Aff +ù zulf eu df KO REF Fane. (2006 
phosphattidy1 ù ùf yû ASA IOP + E 2f + [FOGG CFD(PC (phosphatidyl choline 
ÜÛLynchÃFridovich) CBT zDZBFOf 1 |KSIB(PE) phosphatidylethanolamineù A (PS) serine 
c2: ùh®IF (PE) ù! GET @ leolf 2Am!BGPR f 24K RISA, Af NILA. (1978 
ÖÜRF +piAR +Û Aco! LEF KK GEHF IHNJAB.( 1983 BieeAKoster) C22: 6 A4 
Rf A. (1995 ULFEUPA Sato ) GH ù!G | !qgfimdyüolgleAl ÖO5DPKLDPET LHZ 
ÃBùĞY yd rE Gz +AğÖğielp šã AR afi ZKÛÛRf! fog !or AR +ÛeD 
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+i LEH fenan) GE Ljienyaitegif KÛzaxéeî i !o imza U GÛ 1û +a 
+E HB kjAeNp K feteRf IHNjLB.RMPù AÃINH ù!G» AQF LjftEn!EBT Bf dGodtf KGHDZ 
Carrell ) Geudaf KEF KERD!!A YA! 4R d4 ZKJazk Gof SGP! IHN 
.(1978 LFEPA 
(6E dF! dF GET G 1 Bu 1f KgenDIERad2FEP ROSù!f agekKYEef ! fo5fp 
(+û! Biu dft dlr FET fegf INNREKED! o ( 2003 ULFEPA Sandra ) Uf +û! 
INHùù!GKù BZ LfEn LDIXEZA{ ofdf Ged#f K@EDZHDUBOCAT, SOD, GST, GSH) 
Oğienp Yoga YG OD Hf YB T !o Ged FS pA ÛEjTLKÛFEAXKu PL fp RMP ùA 
Chie@ IUFDG dt ù EPA! SITEÛf aû Oiler Y a DINELÃD am! #ezf yUP LA 
UM BKC nj KJK dšPAS, INH, RMP) MÛ !çt|fB KGfepKeGA.(2004 UFePA 
GSHù ùf a ù FoeMHED TEE! ù zf 1 ROFGUT Af T aRù RH eG dBscPDù ù !f 
.(2001 otelle) 
CRU LÃoBZIGR f KEDEp IR +û! Let d+ FD + af KFT feBf NNE ORK 
yùgOT Rf SOD ùf ® C. fuscatumÃH. cheirifolia OAGSpE PK dBB|RuaF! n!GAF 
KELL fRI‡A (54-78 %) Û(42-71 %) JfzdDH-O: LE BOI Rf caTùYAÃAo“ù!f gaff Go 
(68-85 %) 40-62 %) YOZOYBIZ IT Bf (GST, GSH-px, GR, GSH) @ JYFTNOAKADE 
YR NJ EBÛBELL aùöpKkY IG Î !A.OJAF I HZ. cherifoliaAC. fuscatım yz +R f 
+ deng 1û +Û fA mDaù!f KÛ FPYjHZST Hf + IIA +ÛF KÛgzdB5U' lg 
OFA Rf I ùZAfedêf K@FHESS4 B2ùühyrl 1 RJA U jAeNnydAtOgf OK JZ HFA 
arpk! !G5K GPA pnANL[ PK dE LRNjYzZ5ZA $.C. fuscatum OAGRPpE BK dHZULED 
ãfı! feùdF fNIyAFKE!A Dep yA KÛFzIYRA LA HÛF KJB dO UG 
CONFYPA KLDLFCK BHAI NO !qfAeGTLIRfA (1997 UuppettA Aroma) LOB 
LÛ L}BDÖT RıfÃchain-breaking antioxidant YÙùU FB BIA +ÛU YER (Tz JOR 
1996 ULFePA Bors) LX# || REA .(2000 ÛPietta Y 996 Bors) IQ HU LIK GANS 
aÃp yùÃIk LD ifcHhAK JR 3ABI qf KEDI UT AAFHFAENA LHF (2003 ULFEPA Velazquez 
UL ÃeüPCAÃcody ) tHbTadFaùez +dNgif U GBF +I ! Goodif KRY 1E dE Lfolilf 
FBI dF || DZaAF || DEKLDLCK fBHAGI Hf Hoz004) LFEPA Marikan eGTH!A. (1986 
.JfefPÛF LEGÊ 1û +û! E dj DESI + NG îû +Û lao!f mf a A HÎ Lf +û! 
f ùo5ĞIg¥ ù BKin vivo KÎ fDADIBOAGE 1 BK df fH ESBPAGO2 Kb 
|| ù!BÃ H. cheirifolia Ld kù !fezdFK GPABEHIIAC. fuscatm LM¥!AezdFK GPAFE 
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tùz afpÜA! jLj KGeddZFn!f ã AR dF ZAUEHf Gof in viro KUfDEEG PM 
GL JNA. Gedf KEDAH 1A HUE viro (Ad aimD4 Û Ap ÖB!T G +EBf IRN 
50 l2 pi &XMKJfeAG Ki FDEPC. fuscatum LDXBlpZ KOR apigeninÃAluteolin KED 
G@lZ(67-69 %)LjhNEBRIKET oltfji Bf isoquercitrinA rutin ù! BID)» eR(DZ77A 

.7.5 uMağekÎ ZK apf 


INHÙ DZ vivo U 2zRf gt SEYAR !G arp Rf OnAArEHF CEL Y GR ¢ 
CzÊf GQ +Age!f CEL U RORY !A200 mg/Kg AZ C. fuscatumù! ORFAf yzZDEMPA 
lafzd#dG5sC2AÃP7 LEPA 5 |o 4 carbonyl prteinÃ LPOÙ!f LAYE ymfeRSRBcù!G 
yA KONÊ 7.5 ım +R çtZ@n ûZ RBcù!f f #TODEfRERaAFEoO2 “ùf aR A DOS 
isoquercitrin ùf Arutinù f LYE ap 
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(OM 600 x LjeRDY RENE LEN LAE HH yO! micrographe : (35.B) û1 
URNS (a 
PNù!f EG FeqÜ(sc)t BF DadF}5ÜÛ(.c) I ated 2PLj 50 mg/Kg INH + RMPùM BQ (b 


) 
( INH +RMP) + (25 mg/Kg) silymarin (C) 
) 


س 


( INH +RMP) + (200 mg/Kg) C. fuscatum (d 
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+ LjRSAAKGEK) hy drazin ù !Ed AQF LfENY LDEPHf YI] micrographe : (36.B) {AT 
(OM 200 x LARD 

UÛAcHD (e) 

(SC) (steatose) LNjkÛ(nc) I ated2PLj (300 mg/Kg ) HDùMOAQF (/) 

(nc)  ated2PLj!ZE 16 fzN§300 mg/Kg ) HDùN BAQE (g) 

(nc) [ ated 2PLj+ZG 24 fzhN(300 mg/Kg ) HDùN BAQE (7) 
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DE zd Efo dp ASIP! Ganj NEY KEE NBOFAu f anja KEIEPNFE] fo 
aùPIgf UCù SO 5Y Mî KRMPAINHù !f Bb Û35.B) JT! 1 ODL I ZAa Û5.B JT) 
rùdekU Gi dıPf ediTrEegü A POGUE REA fioIGHES aad RPA i atedf 
C. Asilymarin LjdFıù# KNDaAÃcÛ35.B) Y‡UT FE] AKG OBD PAF yÃo KINA 
Ljıa ti dP! NK zk ADF FEN LFFAAXK an OF!GIf IHNjPKKLHIK ED fpfiuscatum 
. PL +!@ Î !qyA[ Af 
Zl 24 dZacHD ADIDùù!f LHZEPHg#Zen BAQE Lften!f 1 fep\ FE) PRA 
3Ã€R dz jj hêù nk D#ou fÃ lea PNBd#HDù!E300 mg/Kgù $ BÊGQF Ljften!f EBB 
FHDAJYg 36.B) YET T PGE. (fAe Ü6.B) JT acHD L}¥Zen!f = Hd BOE FEED 
tù dN KfAn5leA[ O5ONp eGFegGhanp) pHDù!f LH400 mg/kg ù! tu RedFLfEn!f 
OND !f HERF fNY|d + AQF LAZ 16 fzhmacrovesicolor degeneration steatose + U’ 
.(h 36.B) I ated 2PLPah?nNpMA!ZÇE 24 
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F110 Name 
Print Mag 
Acquired Hay 9, 2005 at 1:08 PN TEN Mag = 40000x 


S00 na 


Nano > 27. ت‎ 
Peint Mag = 14784x ® 4 in 300 na 
Aequirod May 2%, 2005 at 1727 PM TIN Mag = 20000x 


3" 
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40000x 


20000x 


20000x 


aequi lay 9, 2005 at 1O TI mag 


[ ا‎ 
Filo Naso * 12.tif — 
Print Mag = 14784x @ 4 in 500 na 
Acquired Hay 9, 2005 at 1:03 PN TEN Mag 


Peint Mag * laidax ® 4 in %00 na 
aequired May 9, 2005 at 1:28 PN TEM Mag 


File Naso * 29.tif ——- File Namo * 28.tif ——- 
Print Mag = 18479x 9 4 in Sos a Print Mag = 14784x@ 4 in S00 na 
acquired Hay 9, 2005 at 1:36 PN TEN Mag = 25000x Acquired Nay 9, 2005 at 1:32 PM TEN Hag = 20000x 


E 3 : 


Filo Namo * 17.tif 


Print Mag = 11088x @ 4 in 500 na an SIR $00 na 
acquired May 9, 2005 at 12:04 PN TEN Mag = 15000x Print Mag = 1478ax@ 4 in 


Aequired May 9, 2005 at 1:02 PN TEN Mag = 20000x 
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Acquired Hay 9, 2005 at 1:20 PN 


Acquired Hay 9, 2005 at 11:16 AM 


Acquired May 9, 2005 at 10:57 AN 
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Acquired Hay 9, 2005 at 1:14 PN 


Acquired Hay 9, 2005 at 1:18 PN 


Acquired Hay 9, 2005 at 11:35 AN 


0 i. 
a oma 


sona Û  printmag = 110ssxg 4i. SOO na 


9َ 
+ DEO LftEnN!f gp BELPNK ûr zÃ AA BERK f LM¥ZOp michrograph :(37.B) AT 
C. fuscatum ùNMFQdFÃDRMP +INHùN} 

.(tdPKGr 2) tBFaz Lften!f fp BEYPNAA BRK f LIZZOp:2 Û1«1 

. (hydroperoxides) +Hjp 5 OFFEROR IAT Kt ğfhiin!Ãn a €) JT AoK:'2 

UE OF! SE RLF +HDGS ANSBELpPÃrþ) ÜRMP +INH ù B+ jften fp BEfPh'33 
. + DF WATo!BK FEAR! oefolp GA ff 

RAA DEQE Ö5A5Üswelling KÛG eal erp Üî Angf KE aGRg: 5 Üı 
hydroperoxides 

Ür EUEY || 3A OEAE zp OğeF Y ztKÛ AL zf JOK:6 
hydroperoxides 

swelling KÛG UFARAENEYfePqUE aL Pad HEG AAS}A gf OBfPHOK UU RPG: "7<7 
.!aAJ2C 2 fezf 

UDR Gp SEU GÛ HDF LGogÜC. fuscatumùhBêd# jen fp BAfPD10 - 8 

. GERAERAFARDE Lo KEEARDZ 5 lı 


INHù ù! ù AQF eû LEN ã Û ergoplasmeù!f R2 Üı Û) JFT NRE jPnjk 
1HHbTDIZe RR afi! DAF ye IfeaDAgz afd BnpaKfR Le fog RMPA 
+ù BOF LjtEÛ nî EE HEDÎ fı! NJÖRGergoplasmeù!f fNJSS.( 1¥) 1HmdF+ abi rEpÛf 
OnAÃùn aĞınj) YT AofS. (2¥4T) + FBF UTo!Bé HeABR!f yf KRKRMPAINHù!G 
.(2¥FUT) CE Bù BU pLF HDF LAZ +ou jA KÜüT &o anjxã IZ fernjpazP di 
FETA 3U ad} ù ZZfE RPA NL jefe NF YAMANE dEODEDNHù !f + Gr XZ +zI6 
YyÃĞIURA (7J#ùT) (swelling +ù!@)Où BBE end PHA! KAHK fetzA fz + RAAF 
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U az GET aA 2 Üzlf yil zf 1ES afat ganjxAh JaRgLKÛA GjezD 
OBR EE qad +û FÎ 3 UE PAT a2AAFARnF 2 üzlf 2 feof ZAG zf 
LG erif Gù nA ALOFT yOKINHù!G BAQE LftEnN!f HIK ¥ of 5. (7¥4T) 
LFA PANpA + BUG 1HDES Angf CEL addi (6Y4T) 2 üZEĞ { RKEHAX+TT 
Et HDADN10- 8) ¥FùT!Y ûn Eiğo(6 YT ¥ HBF IH GHZAYfK ORS hydroperoxidesù!f 
JUFAtù Be Ata!f yf nDZefÃ A yETIBbDHOKK fe Û C. fuscatum ù BQFELften!f 
. hydroperoxidesù f FJAQLHID z2N6 2 LHR2BGBEARANE Dad 
RFE 
ADRMPùùYAÃıNH ùDÊjr zk AZ + EBS 1+ BF +IOR ça fi nk! hq Lj KEfepf Ab 
LFO+R dig eKRA FÊ GA z +t EG AKU PANA .HD YEQÎ !q 
Lft nif PEED u !f anja KEfeS KIS. ONAKe lf yGSÛF Pifo + 1 HZ 
2ù nþok+ ù Hf +ù ĞPDZAN jf DaAFY ¢ LHDIGKHDù JADRMPAINHù!f ù Nb AQF 
+U!ÛBASTÃALT LE YA KHNJDERAT a51 atadğ aPljA KjÃngf aad yT Aoff 
ata sHù!f YA KAtOFIKD ASI ZETGELDHù!f ¥ A KfEA OZ 5 adf I ZZ 
K@ıu zf +STDtü HDH! EÛ T HA KEY aemDAEf U6. agen Y Uf Û ZZ 
„(1984 Û FWEUPIA Kanco) +K} !@If KJA} ¥ OzheT GENES fp! RAE KüzZzé JüPA 
tù Kf !f JYFTKUCA haloalkylation HG ¥ fk! DIF 1z ÛE BEF Küzg KDGÈ 
INHùù!f +a > ù+zk. (1998 Û JEP Beron) Gp GGFEQEj DKS On!An aj LZ 
(i +Û Üz dijRf KÛZ Gi PRN +A! ROMANE FEZ Ye PDE ıDù!Ã 
FEI JA UDR !GA DEAT !f HEA AmpPù fÃ ADPù!f HÊ ÜaTpù!f +p +A Aff 
. (2006 Û JHEP Francis)K YA AFEK Geo ¥ fe BEdgHAÃ Û HS 
CrPzelùù!f LESQCYP450 CBLBE Ff Of ORF AcHDù YA HDù!f LIYE U 205 
UR@ù A .(2004 ÜLWEPD Victoria) Kf aedPKXK ORF leatllf KÜGAÃ HDù!f KÛÃoK 
1da HIE fRISPOYACR HIF 5 PEBSKORf PekcoAura AcypPs1 KG BBIN) 
GÎ NDJHùUTR A KLAN U’ GÛ 1 HAD .(1994 ÜimbrellÃ Jenner) yÃCR WFIGD 
VLDL l@A[ Ö5eagADLpPR ¥ AKGEBSUAF KRE DE eR a4 Ep URG a6 K+ dA 
> {j DZeÃigf Oh Hf 28-oxidation KGL RETF ¥ Uf Ap(1992 U JHEP Prerce) 
UL ÃeüPÃ Raja) LNğıKleÃÙüT Öù5leR afat taf U BUF HEROD aA AKnF 
zeùokY¥ Hi Kswellingù ùf KÜĞioÃ zf Y OR Û yfeÃ ofa Caf KDGÈ Û2007 
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YÙUZ yùêzA .\Kû dE KA df LE yA df OFe/K} !f caspaseù DOTIQFE c EYAR !f 

KH 1 EPA nf oki) EB ® Q2AÃQ5s Acalreticulinùûf Keng di 1zl KGEIF 

irfê FETzf yYùutiPFfodf OUR Ga KoKHPI HDGSPSLIREÛ Ken Linz 
„(2002 raziaÃ Hussain) (necrose) I APF KÃdë) 
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1 dajon 


Chrysanthemum fuscatum i dj feo T LS EDÎ ZA fedf lhe WT HA! 

CC fuscatumÎ zZedpPÛF yAt 0 + feo T f KG Dî HKESEREZÛ Colocynthis vulgarisÃ 

LA +YeoT f +f KEDI, dfjend Y 4f UUPALAZ KeAkKGr ãfogL}Z 
.„(CRSTRA) +H 5 OGEBSBF! GHA K QIR ated GeoT f+ GIDHETAZ 


1 AAG! UEEDEKGR qo #1 feff LAGS auf ã 2o0ÛEAC. vulgaris KHMD 
oof + G C. fuscatum KZU PDEA SAAS K fe FPUF MEDE o f feff RIO 
in Ãin vitro KfoeehHiIAAMUESLHE PK df fHNIJODEZ dak 1 fegf I !qOAGINS 


.VÎVO 


C. fuscatumùù! OAGRSŞpE PEM dÎ ùlg ã Mıd#pinikf t1 iar € Aoqf KlhfJ!A 
HEùz12.5 ù! Oge Herf f of ã BÖ Ü RABI HUEPYf Nf +Z GY o KfPABIHEO 
Î ù!q18/1/1 Ü13/3/3/1 Ü4/3/3 Yùdf al KIKaÃOr RIF YR NOAGGE DK dF LH 
Lha¥DFDASEANKeedRf Ar11 ÜFs Ür2 aA +DiGXRUF RegBK KÊ 2Ã + 
yùd#ù gilda ZK ff FEAL Rr off (2 UD Û ) YR YT 3f KO 
Î ZK Gea Û I 2 RzK OB fEGEZÛF AREA .Sephadexù !f pic + ŞIDKGSDCARR ¢ 
tÙüREXAÃC MNRÃ'H NMR tù êk uv +zTÛf 1ik Oge Her || ADF = GD 
aK EGPAEU zneijYer Ged3i7 LF f feff lHNjK 2f THA .HMBCù!f 1 affA! BÈ 
KGIRedغ‎ U ùzhKüFz Kffo dğK Ged GHz REA sephadex ùf pi I ZERA 
Î ù!qÖdk#j dZNONÊ yAABIGı!f + HEE Î !q Oj NK isoflavoneù!f + BE I !qGfoDORE 
.KGed2 LFEIg HE 


ÖÜÛ&Î .N-acety1 transferase BHP ! RF KGE5ANjNHù!f ¥ Û|R oK fe FAYACÃb 

HÉ amidohydrolase ù nA Ö5NBÃLDacetyI-INHÃINH LB! Ltkcoenzyme Aù!f nA 
aRınf A AA diacety1 HD + 3$! RIAHBNATù!f YPfK RDF. HDù!f GQRQZmidase ù f 
ÃDD +OTL KERKOBDONE RF UBaÛfr ApcypP/FMO BEL a f +Ûf Küzgkoqlkb!f 
Kêıu zf KG jera! Ye !f KC ler EEK ÛĞiohz +zlğ! daf K fen!BacHD 
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2 ù BZ a +Ãpe!f +ù ddEROSùù!f Ya KYPSGE Ü! BÛ BÛY +4DJA+ PAA 
. erythrocyteÙ fA hepatocyte !f LASH! CZF EF Hg AKG 2f 

YG PQ IK ZFR DAcHDA HD) Nfêr PFS INH ù!f +> KGCYyAo +f +f! NB 
af OBEDZED ù! RYT feff lHNjKoN2 fA. (300 mg/Kg) 43¥! fegg¥zen! Ljten 
.Î ated ePlAÃ LNRf KÛGA Lj KùüpEK Ûgzd34 +z GFA 


IRÛ Njğı h450 mg/Kg) RMPù fA INHù !BB ZF GSK FoR DOYA! dGI!f 1 fegf K!ED 

Sû de Aen OA ISU CEL Gye eA 1\4 +û! EE df ÖZGf ELS Gil Tp Ljten! 

LD dyü+hEEL FNjODA YFzKLIZ. fuscanum OAGISE BK dFLEAF!A.i adAfAgaA 

GSH OA$G ADF KEL +IG[ KARED200 mg/kg +Zen!f AZ T Bf > lida @ARACNE 
.1 KpAf KOU DF ubiquinolù!f KALA GSH-pxÃ 


1R IHNjYG PROSE in vivo OZf ADAG 5|o 1 Rf OAGHpE BK dF Nb 
INHù!f LIZ 1Z YFP! +!GHF 1MA KGen!f LE Y IAF teh ak yöGKÎ !g 
„in vIIro KfamÜ! GEG PK GPQF IRIE yYztf KéCRIfoRAÃ .HDù A 


ekgjC5I ADF > 4f KOZA + aFeFAKR) 1f KfeC a a5 +û +Ae!f KfeAgf DEK 
aff dWAKG NB .Harber WeissA Fenton KÛZ 2ë oH°ù!f ak! Ij@ANIRGE H0» 
Î !or nf fod! ABI f KEEAE Kzu PHA OFFI yzgf KEC YA Or R5 Am 
OPA UCLA +AGQX deoxyriboseA DPPH°AÃ 2BPF \f +û! yii yzgf K feq 
114AÃ 8C2 :¥F YPfK+ dGCHAK GEDORA + FIFA +ü! OOMEf yzif KfeeA LFEEADZ 
aD sc3 ef K dV .isoquercitrinù!Got lFAZDPPHù!f fA o” emf ADS 
pro- Î !qYÃORS LDA kaempferolÃ rutinù !6d lŞFAFRIfoD EBZEZÛ Z55 |oAÃ oH°2kqf 
KÛAÃBIgf KED. Gp BZEizZS 11Eù!f AP7LBY# ã PDEA .+ dif affPRExidant 
ııFKAğigf KIR A CCL/NADPHù NAQE LPOù DXĞXIK ÛZ5 isoquercetinÃ 8D1 
Kl Î !Qq Kaempferol A (113) isoflavoneùf LAZY ¥ GR DEUIL Kf E43AÃ 
.Fe” ascorbate 
Ûl-oxo +ŞAYA c-2AÃ c-3 UfBe!Gifdk KEEQF IRNjND ASH f off Lou © 
B +| DJ alfak GF U ef 1a0 yj 5 DAF az ODF aÃu olf ID BF fj 
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Y+TK5-OHAÃ C +|OKÊz-oxoAÃ 3-oH AB +|lO yAS@ YA I af @ û! fffod id 
. „ YORRGhETEE ZIRNA pA üpEBÊpÛGQZ 

affeRGS Û HAFFe!f NPEp yek Lf d4z0Y !gyÃofS LDLFAZ Hf sc3¥ ted ADGE 

. flfo!f eu o OB! 4f yl Ul f ydJPIFRf o! 3f 


ÛÜo*” ÜoH* LH! fa CÛz5K DORA C. fuscatum L}#!ÃezdE K GPdEK zu PD 
100 umùM fib KÛZ GP LIK DÈZ +B Yep dkim virro Kft T !gDPPH° 
@nfek(10 uM ÊZ) 114A (20 ım ÛZ) 8C2 t+ AKEFK FF AdFK]|o fA hydrazinù!f LIZ 
YFRA OcBüHp GZ HIG > ¥5 @HEzeedt G ABsDHA LDHù!f LIYE YA KÖ5 
LAY DLA A .in viro FO lafedkî ahqf aA KG fo HA! AR +Û 
GRù!fA csTù!f LAY OGL jG EA FEf U LHusHù!f 114A sc2 LjffedF 
+f KÛeZAED 
1SBÛRG tU ÛA oD LEL +I} Din vivoÃ in viro KGfeAf anljk 
.KHABIHEOAGHISE BK AFI lgj I !qlfPdZ HS@PAAFARN}A hepatocyte ù !6D 


raal 5R azOZZYzRE 1 fegf Nj KB Off yzgf KEC Dk LHZfeAZ 
URfEK ORF KEF U zhftfoR Ole Aerial} OG LjA pA YAK Gr 2D; +pe!f 
«+ +Ãpelf + dF JURA LPOù! HEAT alqf 2 fot Û LIKGr 2f tA ydteTEO 
UCL LjA Gh fenf YPIERF Riff kaempferol Uapigenin Ûsc2LBHY# emf 
K@EMPUOGLjyOzS +4 Af YI Ul J T AR d4 ZZRosù!f DEK Ap .1 aA O 4f 
5 Rf @AÃ aTrù!î Ef gq KDGE UKE fifolf atfed2 feq a5 +4 34f Kffzdf 
KfDjA KÛAGYf x +Ãpe +! exû .1 Af KÃQdëzx +z OÃeAR; !f OO; !Gif 
YfaRPga fl4dG!f 1 fegf KI +Z f! Hg akgAf at leTGeA[ hi fegif 15 I ZZ 
+R f Lû +Û Ok !o || !R FeAZFzS fA (0.01-0.1 mm) +zgedf ağfeRERCù!f 
fHAIvVAr KffzdFT ZAFSfODT Aff KAA PODS 32K0f yz A (4eA0f) 
NREL JHNS A . o°-ù!î WA LPoù!î KUBEIDÖGT eA OFZ pri Û ZZ 
Üsc2 ü DÎ !o f feff INjE BHA .i Koüf U AGS emf A Û yz5 Kfeceg 
afeRf LAPOA . @ARAKNED af A Ûf UCB GEA YPEKkaempferol Üapigenin 

+ o Kf HN ZZ +25 RIL yt pen .\uelu KÃQE NF DG Rf ÖGif 
H’ù!f yÃok KG Ö5 HK kq KÛR df yok t25 Û ZA APE +f 2 HK 
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Sb @Z. FP 1 Î ZAF KR kaempferolù !f NDENAA YORE 1 edHADE G36 
YBTSta Af yl Ul f Kfzd4 ROSAS YA K yigOSKIRASIASf YPEK ADYA!S Ladê 
Ãî Ap JR KEBOSYZR KLD}aiito! dif affeRf yaFUA ü jf KEDE foD 
.AÛA ag Dr azî 
JIHA C. fuscaumù! ÖOAGIp 1 DK BFE f ahr OF feff HNjK Kj 
EID bazd KOU fo4 OFeAefNF CELE +AFe!f gif Û ZA RAGIH KEEAF 
LFSKGY AF U zhDxenobioticsù f yzhOcErAR) !f CELL U ROKKp.L@ +û! EEF df 
U' 2odkmpù!fAÃ cyP2E1 ù Dr Kod HS ıNHù!f NDOGZê . ROSù!f ezoR LRNZ 
AAKLAHUGOREAS yYzHf KECaã fo OEYAR} !f OM FEEDASCYP3A4UDDZALj 
f PK dDOONEf YzRf NDF fefgf IHNj Klğê . ERMDAÃ PPN-HAÃ AH LHWF UGLj 
200 ) ( +Agetf CEL +16 ! TEE of yd#lAIZ00 mg/kg AZ 5|ok OAGIS 
8C3AÃP7 L}A11EÃAAP7 LY! OGAf 1 ASHP PIER 1 feNHNIEPEDGA . (mg/Kg 
UNRf AD! olf HBS .CYP3A4 OME 11EYGR DL Î ZZYP2E1 @Aj LOM 
KGedF Kpûg. yzgf fNjaazk! DE Dat UR +| BUA ağaRf Lj Oe !f 
1 zeg yad MEENAA . KCHE 192 Eb yDLEK yû tAefif KBE 
kşc +|lOKEc-3 AÃ c-2 tU! lpazk GIOUONEf YzHf fod yePSC-4’A c-3 yd 
.CYP oxidoreductase ANADH CYP450 LÎNSPIERF A KLDLFH KFEREGK fEGod 2IfaK 


RMP AÃINH Lğıdyù+# ağdıKk2 fpf oLD#ê +Ape!f NMZNA On AAG CELÎ 2 z#5DZ 

200 mg/Kg fi OAT BK dZOALF NKR TEA .+ YEFADIjIGAN!G OSHA 
p7 KGĞFen Kf kBcù! EG +Ãpielf CEL U PORA GBF HE AdAIjO5yrfekt fom 
rutin Lþdyù# yùz{ +ùl@ÇAZ7.5 uM) IER ç!zen AZ 07 aD Cüz5sc2 5 Rak 


.isoquercitrinA 


KÛiPùID ¥ Pî dfi ù!oDRmMPùùùHÃINH ù DÎL 2zdt ff +BY IR K 

pÃQıo +ù +ù AZ LFO+4R dg KÛirPÛF IHNjeOKA . FÊ ÇA z +z! e Adj 
Ei nj ÛA + aî f +1! rocî dt FESEEANG K jetzt NIK !EDGÎZ OFA . On Azijî yGisÛf 
Koùu AD ù RING nk GEABIG Lj KYJeGf F5! 4 Ape +aalf yiPAT A +af 
La DIGizKLjefefNIBSDRMPAINHüù !f ù N AQF Lften!f FEADOAu !f anja KFS 
+ù!GAÃT adn atedZPIA KJjÃndf afd yT AoRf anpakt Hf 1 BDA pif DaQEY ¢ 
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KfuTKergoplasmùù!î FS foOLAeUF anja T GIF KEfEAf NRLADGE.1 fb LNK 
.swelling KÛGĞ GhanpAt RARE FEAF Nye PIA! He RRIF NEPA 
tù ÎÛ ZeTdEÈLDH ùDZEIĞF YA FAÃ asT Lr Lj KüpEyfzdrGegkb 
. +ù RAH teal FALE eQAFAKDNE Y Of Û ZETAGE sDHù!f YA KfHA+! BF 
Bı ptù RÊK ùÛzZĞ kyÜPÛ Kê zf + 2D! FBF OTE Û Û HAE amDAEf UG 
+JÛBd Bf KüzgÎ !opz fp ONpf eref Kbp.+ Ki !If KALI ¥ uEnIETEMHES 
YU Np. On!An a Gj) LDA Kf !f JYFTKUCA haloalkylation +!@ || HEH KD! 
i RL ITZ 5 ad swelling +!@AÃ ÜLNjKH!G NF NRğP-oxidation KEI BET 
.\oefu KÃdE KÛG LE ÛÃq dk jÃéc DEFA !f ceo Önefif 


in ÃDn vivo KÎ POEM CEIF Y A Rf LDIFo!f VHT Hf OFF YÎ yrfeKKb 
tùdF HET fu A ubiquinolü!f RELA OAD CZF RELY +1 ZEL Bb vitro 
OAGI ŞE BKET dl ùlgi Î ù!olfedZ HS fp UEAekOYA CAAA LDS +Apief 
Lp! BAZDE agFAD af a Ûf KECA KBFK OR KB KfAD 
.Öenp 5 BEF LD ADOZeRHÛ Y A Rf yok! PIAA +ÛF JK AD 


200 


: ODE! HE dS Gf OF he AZREAT Jef NIEOYT HOF \FELS Kb 

ÖnAAYyPARf Gj azöfp ORA ÖOAGiIŞE DE att AE U’ GF LE Y AIRF 4 

1Ê Ij alt! Rf OZ CEL aBzK OS! !Ãezd K GedF! dE5aEPq + 
.+ A 

1 GC +EFOK EE QELA FU! GI yzD¥ nf KDR KEEFE! ISG 4 
.Y{ f QP LHATEDE foDZhatimycobacterium Af 

yRDAB prooxidant YZ ÃswellingÙ DE 20d ADK FFDORf KGedEyÛzZR Q 4# 
.cytotoxicityÛ If ¥ aK OSHA ÃAeKDAT df yz Ãî Ap 

. cytotoxicity Û !f ¥ eGR SPA Ac. vulgaris + RA LÎ lx ل‎ ± 

+Zen!f teda !f Gp u adZOFiPAT ALÎ Ö5! Heza K G2 UE + 
.afefAÃ 

. O HEE EDA aDKfe pap! !Aezd KGAA fGEQ 4 
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$ ORE 


LjıdNj hzù ak GZOnÜZJAÃ QEAf eAfDIoTedt! EiUf KORE DIX FAAS fek 
direk. +ù FDPIR + APE! +a ya BjTZAK yÛP Lj +û! yıgiF apf € ff P 
Î ù ZeĞ 3U yùÃ iı rAÃt ù Elî +ù ğfeAf yA T û! Lp GPAHRFen! +HYeoT 1f 5S OWE 
Keş DORf + AAA! EE KO fefDRHSACK zu PDORA Chrysanthemum fuscatum 
: OZ 
3C Û 'H NMRÛuv + ROK Oge AGHeHf || ADF >= GU ZAKS Î p2 @zK - 
Ghz Kz ged 7 Î !qyA[ Af LZ HMBcù!f Y eGKA+ BEF + SENHUNMR 
+z KGedt OBKüÛFZ Kffo dih(ı 1E Û114 Üp7 Ûsc3 Ûsc2) KGPdš GiJZ 
Î ù!qOû Hi dhyAAS gı !f +H Î !q GJ Û isoflavoneù!f + BÊ Î !qBfoDO 
.KEedA LFeidf + HE 
OAGI RIME BET dFMDn vitroÃAin vivo U û! Gi dtyù zf Kfed PGK anjD - 
H. ùù! OAR Bam NI{ÇAZ00 mg/Kg Az EA Ûz5ڈ‎ |o C. fuscatumù! 
. C. vulgaris || RLF aNZÃ cheirifolia 
DPPH°ù AO ùDA Û JADE fuscatum L}¥!fezdE114A8c2 KGPAEKIOR Q - 
.isoquercitrin Ù !BBIAFIZ 
rutinùRdlAAE7 || !ROPNPA fifoDABAF yzD¥oH°ùUDZ Uf yzpzc3Y GR ¢ - 
.Î Vf affoREDro-oxidant Î !q KGFPQF IjHNjyAofEA Kaempferoıù JA 
KEHULBREQELPOù!f OME scı ÜE43 Ûı1F LIJFA isoquercitrin ÜsDı KIER Q - 
(gi d+ ù IAQ +Û OR kaempferolù!f fA ı1 13ùÙf ¥ GR f ACCL/NADPH 
.Fe” /ascorbate KLE 
KELIÃ OAD KEL azzk OSlefed¥ZGLÜ. fuscatum OAGIŞE BK dF5|o - 
KEI ¥ GR ofAÃ200 mg/kg AZ @AAAYAT FH = lid LDYtNabiquinotù!f 
.RMPAÃINHùÙ!Eb AQF Ljften!BageRf x jljOonAAGHF 
. AcHDùMIŞZefad#AZ HDù f Ll vivo Pg! zen! K anjD - 
LDHù!f Y A KYJZEAAACN}A hepatocyte f +E IG] 114A sc2LJHead yS - 
. HDù!EB DOF! Bf KÛeZEOASGDEÊ û +Ãple!f GEL KeazÃspHù!f Ã 
Ù BMaempferolA ÛapigeninÛsc2 Ld! @ONAMNEBG +Apelf KEL Y GR f - 
KfQzdt UGA CFTZf Gif ¥ NR SDK P/O fA RCR LBYEZA DPPH°AÃ 02” ek 
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swellingùù DZ u: Rbk prooxidantù ù !f Ã6 KOI HPQF INK FBÜYzHf fj rvÃı 
.Î VF aHRRE: 
400 ÊZ C. fuscatum OAGIpE BK dMAHeÃeknt CELB +Apie!f prj! ¥ GR D - 
.CYP3A4 UGLj&ALj 1E BE YP2E1 UGLJFALpc3AP7ù f ORA Uhg/Kg 
hepatocyte ùf AD! FEEEf 1i Lj KEJepJA OÃeriA Fu 1f anja KEJE KED 
Î ZZRMP+ INHÃ HD LAWY+hLfENYS + OAAZAZ +PANlEakÃ steatoseù Du: ezk 
C. fuscatum OA f BK dks fod ÖueRf aDKÛüiReÛF 1jj Kanak AR 
fH .On!An aGjA + RAA FO ZA! EAS yf +1 yüP LZ] !R anja 
yd J Î u adî a f YUCE AGIA KEEEAF IHNEGHOT 10 feff HIF] ZZ 
. afefA!+ Zen!f lfedz 
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RESUME 


Les flavonoides, substances naturelles, Jouent un röle protecteur vu leurs 
proporietés antioxydantes et leurs interactions vis—a-vis au redox iIntracellulaire. 
Dans ce travail, chrysanthemum fuscatum, une plante utilisée utilis en 
médecine traditionnelle, qui n'a été jamais étudiée auparavant, a fait l'objet d'une 
recherche phytochimique structurale et d'une recherche des effets 
hépatoprotecteurs et hématoprotecteurs de phase n-butanol de I'extrait 
hydrométhanolique des parties aériennes de la plante. Cette étude comporte 
deux sections: 


Une partie chimique reportant les travaux expérimentaux qui ont abouti aprês 
séparation et purification par diverses méthodes chromatographiques d 
I'isolement de 17 composés flavoniques. La détermination structurale est 
complête pour 5 produits purifiés et partielle pour 7 autres, parmis lesquels 3 
flavonols, des flavones et probablement une isoflavone ont été détectés. 


L'étude biologique a donnê les résultats suivants: 


Les testes antioxydants in vivo et in vitro ont démontré que l'extrait butanolique 
de C. fuscatum a un effet hépatoprotecteur ã une dose de 200 mg/Kg; par contre 
celui de C. vulgaris n'a aucun effet par rapport ã celui de Hertia cheirifolia qui 
est prise comme référence. 


Les produits 8C2, 114 isolés de C. fuscatum sont dotés d'un effet scavenger 
envers le O, et le DPPH? et d'un effet inhibiteur vis-a-vis du LPO issue du 
systme CCl,/NADPH. 


Le composé 8C3 et le P7 ont un effet scavenger envers le OH°, et un effet 
chélateur du Fer. A des concentrations élevées, ces composés deviennent 
prooxydants. 


Le 8D1 et I'"'isoquercitrine (flavonol) ont un effet inhibiteur vis-a-vis du LPO issu 
du systême CCl,/NADPH. Les composés 113, 8C1, 11F, E43 et 11E ont un effet 
inhibiteur du LPO issu du systeme Fe” /ascorbate. 


La dose de 200 mg/Kg de I'extrait butanolique de C. fuscatum a induit le 
systême glutathione et le systême ubiquinol au niveau de I'homogénat hépatique 
et au niveau des mitochondries. Cette dose a donné une protection du systeême 
hématologique chez les rats traités par les antituberculeux (INH + RMP). 
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L'étude in vivo des mêétabolites de INH a prouvê que I'effet toxique du HD est 
plus profond par rapport ã celui du AcHD. 


Les composés 8C2, 114 isolés de C. fuscatum sont dotés d'un effet protecteur 
vis-a-vis des membranes hepatocytaires et mitochondriales en empêchant 
I'infiltration du LDH et du SDH. Ces composés induisent le systême redox 
glutathione au niveau des cultures cellulaires hépatiques traitées par le HD. 


Les composés 8C3, Il'apigénine et le kaempférol induisent le systême redox 
mitochondrial par le biais de I'effet scavenger du O» et DPPH°. Néanmoins, ces 
composés n'ont aucun effet vis-d-vis du potentiel membranaire et de I'activité 
des complexes I et IV. A de fortes concentrations, ces molécules deviennent 
prooxidantes et provoquent le swelling. 


La dose de 400 mg/Kg de I'extrait butanolique de C. fuscatum a induit le 
potentiel redox au niveau des microsomes. Les composés P7 et 8C3 inhibent 
spécifiquement le CYP2E1 par contre le composé 11E inhibe uniquement le 
CYP3A4. 


L'étude microscopique et histochimique a confirmé que les hepatocytes ont subit 
des stéatoses et des nécroses focculaires chez les rats trités par le HD et INH 
+RMP. Ces effets sont modérés lors de la prévention par la dose de 200 mg/Kg 
de I'extrait butanolique de C. fuscatum. Cette modération est plus prononcée au 
niveau des ribosomes, des mitochondries et de l'appareil de Golgi. 
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Abstract 


The flavonoides, natural substances, play a protective role considering their 
antioxydant characters and their interactions with the intracellular redox. The 
chrysanthemum fuscatum used in traditional medicine, which never studied, 
made the object of a structural phytochimic and a hydromethanolic research of 
the heptoprotector and heamatoprotector effects of the phases butanol of the of 
the air parts extract. 


The chemical led after separation and purification by various chromatographic 
methods to isolate of 17 compounds flavonic. The structural determination of 5 
purified products (11TH, 114, 8C3, 8C2, P7) is complete; and partial for 7 
others. One of these last products is isoflavone, 3 flavonoles, the remainder 
belongs to the family of flavones. 


The biological study gave the following results: 


Test antioxydant in vivo and in vitro showed that the butanolic extract of 
C. fuscatum has a hepatoprotector effect with an dose of 200 mg/Kg; on the 
other hand that of C vulgaris does not have any effect. 


The 8C2, 114 isolated from C fuscatum has a scavenger effect towards O2 ` and 
the DPPH° and an inhibiting effect with respect to the LPO resulting from the 
systme CC14/NADPH. 


Compound 8C3 has a scavenger towards the OH°, an inhibiting effect with 
respect to the LPO resulting from the CC14/NADPH system, and a chelating 
effect of Fe. At high concentrations, this compound becomes prooxidant. 


The P7 and 11E have a chelating effect of Fe and an inhibiting effect of the 
LPO resulting from the Fe2+/ascorbate system. 


The butanolic dose of 200 mg/Kg of the extract of C. fuscatum induced the 
system glutathione and the system ubiquinol in the hepatic homogenate and in 
the mitochondria. This dose gave a protection of the hematologic system in the 
rats treated by the antituberculeux ones (INH + RMP). 


The study in vivo of the metabolites of the INH proved that the toxic effect of 
the HD is deeper compared to that of AcHD. 


The 8C2 and114 isolated from C. fuscatum are doted of a protective effect of the 
hypatocyte and mitochondrial membranes by preventing the infiltration of the 
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LDH and the SDH. These compounds induce the system redox glutathione the 
hepatic cellular cultures treated by the HD. 


The compounds 8C3, the apigenin, and the kaempferol induce the system redox 
mitochondrial by the means of the scavenger effect of O02°- and 
DPPH°.Although, these compounds do not have any effect with respect to the 
membrane potential and of the activity of complexes I and IV. At high 
concentrations, these molecules become prooxidant and cause the swelling. 


The butanolic dose of 400 mg/Kg of the extract of C. fuscatum induced the 
potential redox inthe microsomes. The compounds P7 and 113 inhibits 
specifically the CYPE1, while the compound 11E inhibits only the CYP3A4. 


The microscopic and histochemical study confirmed that the hepatocytes have 
sudden steatoses and focular necrosis in the rats treated by the HD and INH 
+RMP. These effects were moderated at the time of the prevention by the 
butanolic dose of 200 mg/Kg of the extract of C. fuscatum. This moderation is 
more marked on the ribosomes, the mitochondra, and the Golgi apparatus. 
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